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T^  HE  com  crop  in  1919  was  worth  more  than  all  other  cereal 
crops  combined. 

The  rot  diseases  of  the  roots,  stalks,  and  ears  of  com  are 
widely  distributed  in  this  country  wherever  com  is  grown. 

They  cause  heavy  losses,  particularly  in  the  com  belt-  The 
loss  in  1919  is  estimated  at  125,175,000  bushels,  or  4  per  cent 
of  the  total  crop. 

These  diseases  are  caused  by  several  organisms  and  probably 
by  some  other  contributing  factors. 

They  may  be  recognized  in  germination  tests  and  in  the 
fields  by  certain  syn^ptoms  and  may  be  largely  controlled  by 
the  methods  described  herein. 

Select  well-matured  seed  at  the  proper  time  from  healthy 
plants.  Avoid  all  leaning  or  broken  plants  and  all  broken  ear 
shanks  even  if  the  ears  look  healthy. 

Select  about  five  times  as  many  seed  ears  as  will  be  needed, 
to  allow  for  discarding  later  all  ears  found  to  be  diseased. 

Cure  and  store  the  seed  ears  in  a  dry,  well-ventilated  place. 
Full  directions  are  given  in  Farmers'  Bulletin  1175. 

After  the  seed  ears  are  thorou^y  dry,  discard  all  ears  with 
denting  that  is  too  rough  or  with  pink,  discolored,  cracked,  or 
shredded  shank  attachments,  or  with  moldy,  discolored,,  or 
starchy  kernels. 

Make  a  special  germination  test  of  ten  representative  kemels 
from  each  seed  ear  selected. 

Keep  for  seed  only  those  ears  represented  on  the  germinator 
by  ten  healthy  seedlings,  cutting  open  the  ten  kemels  to  make 
sure  they  are  not  rotted,  even  if  the  sprout  appears  to  be  healthy. 

Discard  butt  and  tip  kemels.  Then  shell  each  ear  separately 
by  hand. 

In  sheUing,  discard  any  ears  with  kemels  that  are  starchy, 
moldy,  or  dull  in  color. 
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IMPORTANCE  OF  CORN. 

• 

GOKN  is  the  most  important  field  crop  in  the  United  States.  Its 
value  is  greater  than  the  combined  values  of  wheat,  oats,  barley, 
rye,  ricje,  grain  sorghums,  and  buckwheat.  Among  the  cereals  it  is  a 
"highly  productive  crop,  yielding  on  the  average  about  twice  as  much 
grain,  and,  including  the  fodder,  over  three  times  as  much  food  per 
acre  as  either  wheat  or  oats."  On  its  production  depends,  to  a  large 
extent,  our  enormous  beef  and  pork  industry. 

The  commercial  varieties  include  dent  corn,  flint  com,  sweet  com, 
flour  com,  and  pop  com.  While  all  of  these  different  kinds  of  com 
have  been  found  to  be  susceptible  to  rot  diseases  of  the  roots  and 
stalks,  the  statements  in  this  bulletin  apply  chiefly  to  the  dent 
varieties  grown  in  the  com  belt. 

LOSSES  CAUSED  BY  THESE  DISEASES. 

The  rot  diseases  of  the  roots,  stalks,  and  ears  of  com  cause  great 
losses,  are  widely  distributed,  have  distinct  characteristics,  and 
require  special  control  measiu*es. 

I  The  investigations  on  which  this  bulletin  is  based  were  conducted  in  cooperation  with  the  Department 
of  Botany,  Indiana  Agricultural  Experiment  Staticm,  and  Funk  Brothers  Seed  Company,  of  Blooming- 
ton,  m.  The  destroctiveness  of  these  diseases  and  the  necessity  of  preventing  thei r  spread  through  seed 
com  was  brought  to  the  attention  of  the  Department  by  Mr.  Eugene  p.  Funk,  who  had  initiated  the 
investigation  in  niinois  upon  his  own  farms. 
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The  most  careful  estimates  possible  indicate  that  these  diseases 
cause  greater  losses  in  this  country  than  any  others  affecting  com. 
In  fact;  it  is  believed  that  they  cause  greater  damage  than  all  the 
other  corn  diseases,  smut,  rust,  brown-spot,  etc.,  combined.  The 
losses  in  1919  were  conservatively  estimated  at  125,175,000  bushels, 
or  4  per  cent  of  the  total  crop. 

The  actual  losses  caused  by  these  rots  in  the  corn-belt  States  can 
not  be  accurately  estimated.  If  it  were  possible  to  determine  the 
losses  caused  by  poor  stands  resulting  from  planting  infected  seed 
and  also  the  losses  due  to  the  stunting  of  the  growtii  of  the  many 
remaining  plants,  with  the  consequent  reduced  size  of  ears,  it  is 
believed  that  the  total  would  be  fully  10  per 


JUTION. 

first  reported  about  15 
em  Ohio,  where  it  was 
causing  marked 
losses.  Later  it  was 
reported  from  Iowa, 
Nebraska,  Illinois, 
Missouri,  and  Min- 
nesota. During  the 
last  two  years  (1918- 
19)  it  has  been  found 
in  all  of  the  com- 
growing  States. 

While  these  dis- 
easeshave  beenf ound 
to  some  extent  prac- 
tically wherever  com 
is  grown  in  this  coun- 

Fio.  1.— Diseased  com  seedling,  showing  bladkened  roots  and  kernel      , ,-i_ ,^    4.^  -u 

and  discolored  inner  tissues  of  stem.  ^^y ,  they  SCCm   to  be 

most  destructive  in 
thecombelt.  Itisin  thissection  that  themost  extensive  investigations 
have  been  carried  on,  particularly  in  Illinois  and  Indiana,  and  it  is  to 
this  section  that  statements  in  this  bulletin  are  most  directly  applicable. 

In  the  Southern  States  the  frequent  return  of  com  to  the  same 
field  in  the  rotation,  and  the  less  common  use  of  the  germination 
test  both  tend  to  make  the  disease  abimdant. 

These  rot  diseases  cause  the  heaviest  losses  in  dent  com,  because  this 
is  the  conmiercial  com  crop  of  this  country.  Sweet  com  and  flour  com, 
however,  seem  to  be  more  severely  affected.  Not  so  much  disease  has 
been  found  in  flint  com  or  pop  com  where  these  are  conmiercially  grown, 
this  being  due,  perhaps,  in  part  to  less  favorable  climatic  conditions. 
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CAUSES  OF  THE  ROT  DISEASES. 

These  rot  diseases  are  caused  by  a  number  of  factors  working  more 
or  less  together,  some  of  which  are  well  known  arid  others  less  fully 
known.  Investigations  have  shown  that  certain  fungi,'  as  well  as 
certain  bacteria  are  commonly  present  in  diseased  com  plants  in  the 
fields.  On  the  germinator  these  organisms,  as  well  as  certain  molds 
CRhizopus,  Aspergillus,  etc.),  also  may  occur  on  diseased,  weak,  or 
immature  kernels  and  seedlings.  These  various  organisms  and  other 
factors  are  being  investigated  further  in  order  to  leam  more  definitely 
the  part  each  plays  in  causing  these  diseases. 

Sometimes  the  injuries  may  be  confined  to  the  roots  only,  but  in 
other  cases  the  same  organisms  affect  the  stalks  and  ears  as  well. 
Frequently  the  injmries  to  the  ears  are  only  very  slight.  Herein  lies 
much  of  the  difficulty  in  selecting  seed  com,  as  unless  special  precau- 
tions are  taken  these 
infected  ears  will  be 
used  for  seed. 

The  structure  of 
the  com  plant  is  such 
that  the  early  rotting 
of  the  stalk  can  not 
be  readily  observed. 
The  organisms 
usually  enter  the 
base  of  th^  stalk  while 
the  plant  is  young  and 
tender.  The  softer 
inner  tissues  are  the 
ones  which  are  first 
affected,  discolored, 
and   disorganized. 

The  hard  outer  tissues  ^^^  2._Dbea»d  ootn  Medllngs,  ll  days  old,  showing  Infections  of 
of  the  stalk  prevent  varying  severity:  jl,  Dead:  B,  dying;  C,  moderately  dlesased, 
the  rots  from  develop-       y«ll<'^'^^«h,and  stunted,  wWch  may  make  slow  growth  and  prove 

ing    rapidly  through 

them,  and  for  this  reason  the  changes  in  the  outward  appearance  of 

the  infected  stalks  are  not  very  marked  at  first. 

One  of  the  most  striking  discoveries  in  this  investigation  of  com 
rots  is  the  fact  that  one  of  the  fungi  already  mentioned'  is  the  same 
fungus  that  is  most  commonly  the  cause  of  wheat  blight  or  scab. 
It  develops  abundantly  on  old  corn  stalks  and  is  the  most  important 
source  of  scab  infection  when  wheat  follows  diseased  com  in  the 
rotation. 

>  Partfcolarly  OUtbereOa  aeerwOU  (ICong.)  Wr.  and  Oibberdla  taubinetii  (Mont.)  Sacc.  (the  lattei  the 
Be  of  wheat  scab). 
GItbadU  mubhuHL 
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DESCRIPTION  OF  THE  ROT  DISEASES. 

The  diseases  herein  described  may  attack  the  plant  at  any  stage 
in  its  development  from  the  seedling  stage  to  maturity.  They  pro- 
duce certain  fairly  well  marked  effects  (symptoms)  that  may  be 
recognized  in  the  different  stages  of  growth  of  the  plant.  For  con- 
venience, the  development  period  of  the  plant  is  divided  into  four 
parts,  namely,  the  seedling  stage,  the  yoimg-plant  stage,  the  silk- 
and-tassel  stage,  and  the  ear  stage. 

SYMPTOMS  SHOWN  IN  THE  SEEDLING  STAGE. 
When  kernels  of  com  which  are  infected  by  the  rot  organisms  are 
planted,  the  conditions  in  the  soil  which  favor  the  germination  of 

the  seed  and  the  growth 
of  the  yoimg  seedling 
also  favor  the  growth 
and  development  of  the 
organisms.  These  or- 
ganisms may  spread 
directly  from  the 
planted  kernel  into  the 
tissues  of  the  young 
seedling  or  through  the 
soil  to  the  growing 
roots. 

Various  symptoms 
may  develop  as  a  restilt 
of  this  early  injury. 
The  diseased  kernels, 
roots,  and  lower  parts 
of  stalks  become  rotted 
and  dark  colored  (fig. 
1).  The  seedlings  which 
are  badly  infected  die 
very  soon  after  germi- 
nation  (fig.   2,   A,  B). 

Fig.  3.— Healthy  com  seedling,  the  same  age  and  on  the  same     "Phis     manifestation     of 
scale  as  the  dead  and  diseased  ones  in  figure  2.  i        i  •  •     i 

the  disease  is  known  as 
seedling  blight  and  is  the  cause  of  poor  stands  in  many  fields. 

Other  seedlings  which  are  only  slightly  affected  often  partly  recover 
under  favorable  conditions  for  growth  by  pushing  out  new  roots  above 
the  affected  parts.  Such  plants  may  show  considerable  yellowing  and 
remain  stunted.  They  are  handicapped  during  their  early  growth,  and 
will  not  be  so  productive  as  those  which  are  not  affected.  In  some 
cases,  the  recovery  from  the  seedling  infection  is  so  slow  that  the 
plants  make  very  little  progress  during  the  entire  growing  season 
and  produce  low  yields  (fig.  2,  C).  The  contrasted  appearance  of  a 
normal  corn  seedling  is  shown  in  figure  3. 
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SYMPTOMS  IN  THE  YOUNG-PLANT  STAGE. 

When  the  com  is  about  knee  high,  or  a  little  higher,  diseased 
fields  usually  show  characteristics  similar  to  fields  on  poor  soils. 
Where  low  fertility  or  poor  physical  condition  of  the  soil  and  the 
disease  occur  together  the  diseased  condition  is  more  severe.  In 
diseased  fields  there  usually  is  marked  irregularity  in  the  height  of 
the  plants*  (fig.  4).  The  diseased  plants  are  stunted  to  varying 
degrees  and  frequently  are  spindling  and  off  color.  The  lower 
leaves  commonly  show  considerable  dying  at  the  tips.     The  inside 


¥vi.  4.~Vteld  of  com  showing  diseased  row  at  left.    Note  the  lower  growth,  dwarfed  plants,  and  missing 
hills,  as  ocntrasted  with  the  healthy  rows  at  right. 

ol  the  base  of  the  stalk  usually  is  discolored  and  more  or  less  rotted. 
The  early  roots  may  be  considerably  rotted.  New  roots  may  be 
developed,  but  they  push  out  rather  high  up. 

Plants  aflfected  in  any  of  these  ways  do  not  withstand  poor  growing 
conditions  well.  Healthy  plants  in  the  same  or  surrounding  fields 
grow  faster  and  their  normal  dark-green  color  is  in  rather  sharp 
contrast  sometimes  to  the  lighter  green  of  diseased  plants.  On  hot 
days  in  dry  weather  the  diseased  plants  show  a  tendency  to  wilt  con- 
siderably before  the  normal  plants  do  (fig.  5). 
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SYMPTOMS  IN  THE  SILK-AND-TASSEL  STAGE. 

The  diseased  plants  usually  are  so  delayed  in  their  growth  that 
they  do  not  come  into  silk  and  tassel  until  5  or  10  days  later  than 
the  normal  plants  (fig.  6).  As  a  result,  the  ears  on  some  diseased 
stalks  may  be  only  partly  or  not  at  all  pollinated.  At  this  stage 
some  of  the  diseased  stalks  may  show  good  color,  but  some  of  them 
may  show  dying  of  the  tops,  including  the  tassel.  The  lower  leaves 
also  may  be  fired.  Considerable  leaning  of  stalks  (fig.  7)  may  occur 
at  this  time,  due  to  the  weakened  condition  of  the  roots  (fig.  8). 
This  becomes  more  marked  later  in  the  season. 

SYMPTOMS  SHOWN  IN  THE  EAR  STAGE. 

On  healthy  plants  the  ears  ripen  normally  while  the  stalks  and 
most  of  the  leaves  are  still  green  (fig.  9,  A).    At  this  stage  the 

diseased  plants  may 
be  either  prematurely 
dead  (fig.  9,  B)  or 
undidy  delayed  in 
ripening.  Some  of 
these  late-maturing 
stalks  may  be  bar^ 
ren;  others, may  bear 
ears  of  various  sizes 
and  qualities,  ranging 
from  worthless  nub- 
bins to  full-sized  ears. 
All  such  ears  are 
somewhat  delayed  in 
ripening.    Many  dis- 

Fio.5.-Di8«ised  corn  plant  wilting  durlDg  hot  weather.  ^^^j   ^^^j^    ^j    ^^ 

either  leaning  or  blown  down  (fig.  10).  This  results  from  the  weak- 
ened root  systems  and  from  the  rotting  of  the  stalks  themselves. 

Many  ear  shanks  on  diseased  stalks  are  broken  (fig.  11)  as  a  result 
of  rotting.  In  some  cases  these  ear-shank  symptoms  also  occur  on 
stalks  that  are  otherwise  healthy,  when  infection  takes  place  in  the 
ear  shanks  or  at  the  butts  of  ears.  Any  ear  that  hangs  down  on  a 
broken  or  rotten  shank,  therefore,  is  under  suspicion,  even  though  it 
looks  fairly  good.  In  some  cases  the  whole  ear  is  rotted  or  soggy. 
In  other  cases  it  may  ripen,  but  with  kernels  unnatm*ally  rough, 
shrunken,  or  starchy,  or  rather  dull  in  color. 

The  results  of  extensive  experiments  indicate  that  the  best  ears 
are  those  that  ripen  early  on  good,  normal,  upright  stalks  and  that 
remain  green  while  the  husks  turn  yellow  to  brown  and  the  ears 
become  firm.  The  best  ears  usually  are  not  borne  perfectly  erect, 
nor  do  they  hang  straight  down.    They  are  borne  on  unbroken, 
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unrotted  shanks  and  show  no  indications  of  rotting  of  the  kernels, 
The  kernels  of  such  ears  are  firm,  with  dents  rather  shallow  and 
smooth,  and  having  a  bright  color. 

CONTROL  MEASURES. 

The  best  method  for  the  control  of  these  diseases  that  has  been 
developed  to  date  is  to  select  disease-free  seed  ears.  Diseased  ears 
or  even  apparently 
healthy  ears  from 
diseased  stalks  should 
not  be  selected  for 
seed.  The  proper 
sdection  of  seed  com 
is  no  single  operation 
that  can  be  completed 
within  a  few  days. 
The  different  steps 
that  are  necessary  to 
obtain  the  best  results 
are  discussed  in  their 
order  in  the  parar 
gri^hs  that  follow. 

FIELD  SELECTION. 

SELECT  SBXD  BARS    BB- 
K>RB  ntOST. 

Field  selections  of 
ears  of  seed  com 
shoidd  be  made  be- 
fore the  first  killing* 
frost.  This  makes  it 
possible  to  distinguish 
between  ears  that 
have  matured  nor- 
mally (see  fig.  9,  A) 
and  those  that  have 
ripened  prematurely 
on  accoimt  of  disease 
(see  fig.  9,  B).  After 
the  first  killing  frost 
the  stalks  and  espe- 
dally  the  shanks  and 
the  ears  are  invaded  rapidly  by  these  disease  organisms.  Warm 
weather  following  the  first  killing  frost  favors  these  ear  infections, 
which  greatly  reduce  the  vitality  of  the  seed. 
9506<>— 20 2 


Fia.  e.— Three  com  plants  of  the  same  age:  Norma]  plant  (center) 
with  ears  welldeveloped  and  kernels  in  dough  stage;  diseased  plants 
(on  either  side),  the  one  at  the  left  in  the  milk  stage,  the  one  at  the 
right  with  silks  Just  out. 
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SELECT  THE  BEST  NORMALLY  MATURED  EA^ 

PuUy  matured  ears  with  sound  shanks  from  upright,  sturdy  stalks 
have  shown,  on  the  average,  greater  vigor  and  considerably  more 
resistance  to  these  rot  diseases  than  similar  appearing  ears  from 
stalks  either  slightly  or  badly  diseased.  Moreover,  ears  from  leaning 
and  broken  stalks  and  ears  with  slightly  rotted  shanks  from  erect 
stalks  are  likely  to  be  diseased.  Stalks  that  are  wilted  and  pre- 
matiu'ely  dead  commonly  bear  diseased  ears  which  are  frequently 
mistaken  for  early-maturing  ones  by  those  not  suspecting  their 


FiG.  7.— Rows  of  com,  showing  healthy  plants  erect  and  diseased  plants  leaning,  due  to  rotted  root  8y8tein& 

diseased  condition.  Many  apparently  desirable  seed  ears  droop 
because  of  weak,  rotten,  or  broken  shanks.  Such  ears  are  often 
diseased.  Ears  from  stalks  and  shanks  showing  these  symptoms 
have  given  greatly  reduced  yields  when  planted  in  experimental 
plats. 

SELECT  EARS  FROM  THE  BEST  NORMAL  STALKS. 

As  susceptibility  to  one  disease  often  means  susceptibility  to 
other  diseases,  it  is  well  to  avoid  ears  from  smutted  or  badly  rusted 
stalks.    Furthermore,  ears  from  stalks  with  either  rolled,  crinkled, 
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or  spotted  leaves,  or  from  plants  with  many  fired  leaves,  also  yield 
less  and  should  not  be  selected  for  seed. 

QUAifTrnr  of  sbed  xaiis  to  select. 
In  order  to  have  enough  seed  ears  from  which  to  get  the  best 
seed,  it  is  advisable  to  gather  about  five  times  as  many  as  will  be 
required  for  next  year's  planting.     This  will  allow  for  shrinkage, 
discarded  ears,butt-and-tip  shell- 
ing, grading,  etc. 

SUMMARY  OF  RECOMBCSNDATIONS  FOR 
FIELD  SELECTION. 

It  is  best  to  take  only  matured 
ears  of  medium  size  from  upright 
plants  whose  stalks  and  portions 
of  the  leaves  are  still  green  and 
whose  ears  are  supported  at  a 
convenient  height  on  strong, 
sound  shanks.     (See  fig.  9,  A.) 

CURING  Alfl)  STORAGE. 

being  se- 
luld  be  so 
t  they  will 
>ughly.  If 
)f  the  ears 
oi^amsms 
•s  and  in- 
l  this  it  is 
;e  that  the 
vell-venti- 
lers'  Buly 
actions  on 
curing  and  storing  seed  com. 

SUBSEQUENT  SORTING  OF  THE 
SEED  EARS. 

After  the  seed  ears  have  been 
selected,  cured,  and  stored  they    ^'':  frfTu^^T"  VZ""  "^  ^^'"i.^t  T 

'  '  J         at  the  left  healthy  and  the  one  at  the  right  dls- 

shotlld   be    very    carefully    sorted         eased,showlng  weakened  condition. 

dming  the  winter  or  early  spring.     Only  the  very  best  ears  should 
be  retained  for  seed. 

DISCARD  OVBRSTARCHT  SARS  AND  THOSB  THAT  ARB  TOO  ROUGH. 

The  effects  of  the  rot  disease  as  shown  on  the  roots  and  stalks 
are  often  not  severe  enough  to  prevent  the  development  of  ears  of 
normal  size,  but  may  result  in  the  production  of  ears  that  are  im- 
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perfectlj  matured.  The  kernels  of  such  ears  are  more  or  less  starchy 
and  usually  have  a  rougher  denting  (fig.  12,  J?)  in  dent  com  than 
fuDy  matured  ears  (fig.  12,  A)  selected  from  healthy  plants.  In 
many  places   experimenters    and  farmers  actually  have  preferred 

these  rougher  ajid 
more  starchy  ears  for 
seed.  Frequently 
such  ears  are  dis- 
eased. Plantings 
from  such  starchy, 
immature  seed  ears 
have  been  compared 
in  field  experiments 
with  plantings  from 
mature,  disease-free 
seed  ears.  In'  the 
cropfrom  the  starchy 
ears  there  were  more 
diseased  plants,  and 
the  acre  yield  often 
was  as  much  as  15 
bushels  less.  Ears 
with  very  starchy 
kernels  should  b  e 
eliminated  from  the 
seed  stock  before 
making  germination 
tests.  This  is  advis- 
able because  immar- 
ture  and  starchy  ker- 
nels absorb  water 
more  rapidly  during 
germination  than  the 
better  matured  and 
more  homy  kernels, 
and  hence  the  poorer 
kernels  sometimes 
appear  to  have  a 
This  is  especially  true 


Fio.  0.— Healthy  and  diseased  oorn  plants,  shovring  diflferences:  A , 
Healthy,  with  leaves  and  stalk  groen  and  ear  ripe  and  in  normal 
position;  B ,  diseased ,  with  leaves  and  stalk  dead  and  ear  prematorely 
ripe  and  hanging  from  a  rotted,  broken  ear  shank. 

stronger  germination  than  the  good  ones, 
when  the  germination  testis  read  too  soon. 


DISCARD  BARS  THAT  SHOW  ANT  BXTBRNAL  SVmBNCB  OF  DISRASB. 

Most  ears  having  shank  attachments  pink,  slightly  pink,  or  brown 
colored,  or  cracked  (fig.  13),  or  shredded  (fig.  14)  have  grown  on 
stalks  more  or  less  diseased.  Such  ears  usually  are  diseased  and 
should  be  discarded  without  further  examination,  r^ardless  of  their 
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good  appearance.  Ears  with  tips  that  have  been  exposed  to  the 
weather  before  the  ears  were  harvested  very  frequently  are  infected 
at  the  tip  end  by  organisms  washed  in  from  the  outside.  When  the 
kernel^  are  dull  in  appearance,  shghtly  brown  on  the  germ  side,  or 
somewhat  moldy  where  they  have  been  attached  to  the  cob,  it  is 
very  likely  that  the  ears  are  diseased.  Discard  any  such  ears  before 
making  the  germination  test. 

SKLBCT  THB  BBST  EARS. 

As  the  result  of  experiments  conducted  for  a  nimiber  of  years  it 
has  been  found  that  the  best  eiaxs  have  a  bright,  shining  appearance, 
indicating  complete  maturity.  The  shank  attachments  are  clean 
and  free  from  any  discoloration  when  freshly  cut  (see  fig.  13,  upper 


Fio.  10.— Row  of  com  grown  trom  diseased  seed,  allowing  all  stalks  broken  down.   Compare  adjacent 

healthy  erect  rows. 

ear).  The  denting  of  such  ears  of  dent  varieties  practically  always 
is  shallow  to  smooth.  The  kernels  are  thick  and  plump,  bright  and 
clean  in  appearance,  and  have  a  homy  endosperm.  The  germs  are 
good  sized  and  well  developed.  When  the  seed  has  been  carefully 
selected  in  the  field  at  the  right  time  and  properly  stored,  it  is  possible 
to  eliminate  a  large  percentage  of  the  diseased  ears  and  those  sus- 
ceptible to  disease  by  applying  these  physical  methods  in  the  subse- 
quent sorting. 

GERMINATOR  SELECTION. 

The  germination  test,  when  conducted  carefully  and  interpreted 
properly,  is  a  very  valuable  further  aid  in  the  selection  of  the  very 
best  seed  ears.    By  its  use,  most  of  the  diseased  and  weak  ears  which 
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are  not  eliminated  by 
physical  selections 
can  be  detected.  A 
seed  stock  may  be  se- 
cured thereby  that  is 
unusually  strong  and 
practically  free  from 
disease. 

Two  methods  of 
testing  seed  com  are 
in  use.  In  the  first, 
a  table  germinator 
with  a  limestone- 
sawdust  base  is  used. 
In  the  second  method, 
modified  rag  dolls  are 
used. 

TABLB  GERMINATOR. 

The  table  type  of 
germinator  is  shown 
in  figure  15  and  on 
the  title  page.  It  con- 
sists of  a  framework 
supporting  a  wire 

Fig.  11.— Two  ears  of  com  on  rotted,  broken  ear  shanks.    Note  that      SCreCU    OU    wh i  C h     a 
one  ear  looks  good  enough  for  seed,  but  it  really  Is  badly  diseased.       2-inch  layer    of    Saw- 


Fio.  12.— Healthy  and  diseased  ears  of  com:  A,  Well-matured  ear  with  bright,  rather  smooth,  homy 
kernels;  B,  diseased  ear  with  dull , rough,  starchy  kemels. 
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dust  is  placed  and  covered  with  a  la^er  of  agricultural  limestone  one- 
fourth  of  an  inch  or  more  in  thickness.    Limestone  protects  the  ger- 
minating seedlings  from  the  effects  of  the  injurious  substances  which 
develop  in.  wet  sawdust.    A  sheet  of  heavy  muslin  cloth  is  spread 
over  ihe  limestone  and  water  is 
sprinkled  on  the  cloth  in  sufficient 
quantities  to  moisten  thoroughly 
all  the  sawdust.     If  the  sawdust 
is  new,  it  should  be  watered  fre- 
quently for  two  days  before  start- 
ing the  germination  test. 

Numbers  may  be  painted  on  the 
side  of  the  framework  at  intervals 
of  10  or  12  inches  (see  fig.  15),  to 
divide  the  germination  table  into 
blocks  by  the  use  of  which  a 
record  may  be  kept  of  the  position 
of  kernels  from  the  ears  tested. 
The  ears  tested  in  each  block  may 
be  placed  on  a  near-by  rack  or  in  a 
crate  in  the  same  order  in  which 

they  were  placed  on  the  germinar 

tor.    Ten  kernels  usually  are  taken 

from  each  ear.  They  are  so  ar- 
ranged on  the  cloth  that  each  ker- 
nel will'  be  at  least  an  inch  from 

any  other  kernel,  and  no  kernel 

should  be  less  than  2  to  3  inches 

from  the  edge  of  the  germinator. 

The  results  may  be  observed  more 

easily  and  more  accurately  wheh 

the  kernels  are  placed  with  the 

germ  sides  up  and  the  tips   all 

pointing  in  the  same  direction. 
After   the   kernels    have    been 

arranged  on  the  tables,  they  are 

covered   with  a  sheet  of   heavy 

muslin.     To  prevent  rapid  drying 

of  the  germinator,   the  cloths  are     F,o.l3.-Butt8  0fthree  ears  ofcom^all  of  good  ap- 
covered  with  a  piece  "of  burlap   of        pearance,  but  the  lower  ones  showing  cracked 

the  same  size,  made  from  medium-      *^^  discolored  shank  attachments. 
heavy  gunny  sacks.    Any  other  heavy  cloth  may  be  used  if  burlap  is 
not  available.     When  the  seedlings  on  the  germinator  have  sprouts 
an  inch  or  more  in  length,  the  heavier  cloths  may  be  removed  and 
the  seedlings  covered  with  damp  muslin  only.    Clean,  warm  water 
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should  be  sprinkled  on  the  cloths  twice  a  day  in  sufficient  quantities 
to  keep  the  cloths  moist.  It  is  especially  desirable  to  have  sufficient 
moisture  at  the  beginning  of  the  test  and  to  avoid  any  drying  out 
later.  The  germinator  should  be  placed  in  a  room  where  a  tempera- 
ture of  75^  to  90**  F.  and  a  high  himiidity  caa  be  jnaintained. 

The  test  is  completed  and  ihe  results  recorded  when  the  seedlings 
have  grown  to  a  height  of  4  or  5  inches,  which  requires  at  least  seven 
days  where  the  temperature  averages  85®  to  88®  F.  Where  the 
average  temperature  is  a  little  lower,  that  is,  from  75®  to  80®  F.,  10 
or  12  days  may  be  necessary  for  the  seedlings  to  reach  the  desired 
height. 


Fia.  14.— Ear  of  corn  showing  shredded  shank  attachment  and  also  somewhat  starchy  kernels. 

Before  new  cloths  are  used  on  the  germinator  they  must  be  placed 
in  boiling  water  for  at  least  15  or  20  minutes,  after  which  they  should 
be  rinsed  thoroughly.  This  boiling  and  rinsing  must  be  repeated 
before  each  germination  test. 

MODIFIED  RAO-DOLL  OERIONATOR. 

The  rag-doll  germinator  has  been  modified  so  that  diseased  kernels 
can  be  detected  by  using  it.  This  method  is  illustrated  in  figures  16 
and  17.  The  modified  rag  doll  consists  of  a  mjislin  cloth  12  by  54 
inches  long,  which  has  been  boile3  in  water,  as  indicated  for  table 
germinator  cloths,  and  placed  on  a  strip  of  firm,  water-finish  fiber 
paper  of  equal  width  and  slightly  Jonger  (fig.  16). 

The  kernels  from  each  ear  are  placed  in  a  row  with  the  germ  sides 
down  and  with  the  tips  all  pointing  toward, what  will  be  the  lower 
end  of  the  rag  doll  when  it  is  placed  in  the  germinator  box.  The 
cloth  is  thoroughly  wet  and  then  the  paper,  cloth,  and  kernels  are 
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carefully  rolled  up.  Rubber  bands  are  placed  around  each  end  of  the 
rag  doll.  The  upper  end  of  the  rag  doll  is  indicated  by  attaching  a  tag 
bearing  the  numbers  of  the  ears  used  and  the  date  of  the  test. 


Fig.  15.— Table  germinators,  one  open,  the  others  covered,  in  the  warehouse  where  many  of  the  seed-corn 
germination  experiments  were  conducted. 


Fio.  lA.— Improved  rag-doll  germinator:  A,  Open,  showing  insulating  paper,  cloth,  and  com  kernels  in 

position;  B,  rolled  and  labeled. 

The  rag-doll  germinators  are  placed  in  a  box  receptacle,  as  shown 
in  figure  17.     This  receptacle  consists  of  an  outer  and  an  inner  box, 
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with  sawdust  between  them.  The  inside  box  may  be  of  any  conven- 
ient size,  but  should  be  at  least  18  inches  deep.  Wire  cross  rods 
should  be  spaced  at  least  3  inches  apart  in  the  upper  part  of  the  in- 
ner box. 


Fig.  17.— Modified  rag-doll  soed  genninaton,  showing  double  box  with  rag  dolls  in  position. 


Fio.  18.— Rag-doll  germinator  unrolled  for  the  reading  of  results. 

The  sawdust  layer  shoyld  be  at  least  2  inches  thick  between  the 
boxes.  When  in  use  the  sawdust  is  kept  thoroughly  wet  and  the  rag 
dolls  are  sprinkled  twice  daily.  The  top  of  the  germinator  box  is 
kept  covered  with  wet  gunny  sacks.  The  box  should  be  kept  at  a 
temperature  of  75°  to  8B®  F.  Where  electric  current  is  available  this 
has  been  satisfactorily  accomplished  by  using  electric  bulbs  under  the 
boxes. 
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RSADING  THB  GBRMINATIOK  TEST. 

At  the  end  of  seven  days  the  rag  dolls  are  ready  for  readings. 
They  are  removed  from  the  germinator  box  and  unrolled  (fig.  18). 
The  appearance  of  apparently  healthy  and  diseased  rows  of  seedlings 
in  the  modified  rag  doU  is  illustrated 
in  figure  19. 

Those  seedlings  which  are  rotted,  - 
as  shown  in  figures  19  and  20,  in- 
dicate the  ears  that  are  to  be  dis- 
carded. Great  care  is  necessary  in 
reading  r^ults  on  the  germinator. 
Some  seedlings  which  appear  healthy 
grow  from  kernels  rotted  on  the 
inside  (fig.  21).  The  only  safe 
practice  is  to  cut  open  lengthwise 
all  kernels  not  evidently  rotted. 
(Compare  figs.  21  and  22.)  Ears 
represented  by  seedlings  with  weak 
and  slender  sprouts  or  short  and 

•oots  (fig.  23)   are- 

eed  and  should  be 

ig  with  those  ears 

3tted  seedlings. 

ears  of  a  well-bred 
strain  of  com  will  produce  sprouts 
like  those  iUustrated  in  figures  22 
and  24.  Such  seedlings  (fig.  24) 
have  thick,  sturdy  sprouts,  an  abun- 
dance of  thick,  healthy  roots,  and  * 
show  no  evidence  of  rotting  when 
cut  open  (see  fig.  22).  The  kernels 
from  the  best  fully  matured  ears 
usually  remain  free  from  molds, 
even  when  the  com  has  remained 
on  the  germinator  longer  than  seven 
or  eight  days  at  a  temperature  of 
85°  to  88°  F.  Those  ears  should 
be  selected  for  seed  which  are  rep- 
resented on  the  germinator  by  kernels  that  all  germinate  and  all  show 
clean,  vigorous  seedlings,  without  rotting,  like  those  shown  in  figwes 
22  and  24. 

SHELLING  AND  GRADING. 

There  is  considerable  advantage  in  shelling  seed  ears  by  hand. 
Occasionally,  ears  that  have  appeared  good  in  all  recommended 


Fio.  19.— Com  seedlings  from  two  diseased  ears 
(right)  oontrasted  with  seedlings  from  a  disease- 
free  ear  (left).  Note  the  dark  areas  on  the  dis- 
eased seedlings,  showing  where  the  mold  is 
rotting  them.  The  kernels  from  each  ear  are 
laid  in  a  single  row  in  a  vertical  po6ltiaD,wfakdi 
tends  to  prevent  the  lateral  spreading  of  the 
molds  to  adjacent  rows. 
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examinations  up  to  this  time  may  finally  prove  to  have  starchy 
kernels  (fig.  25)  or  some  badly  diseased  spots  when  shelled.  By  shell- 
ing each  ear  separately  into  a  small  pan,  the  ears  having  starchy, 
moldy,  discolored,  or  otherwise  suspicious-looking  kernels  which  had 
not  been  detected  prior  to  this  time  may  be  discarded.  There  is  no 
cracking  or  chipping  of  the  kernels  when  the  ears  are  shelled  by  hand. 
This  is  a  distinct  advantage  when  the  very  best  seed  is  desired. 

The  best  seed  corn  can  not  be  considered  ready  for  planting  imtil 
it  is  properly  graded.  Careful  grading  insures  a  more  uniform  drop 
when  the  proper  plates  are  used  in  the  planter,  and  this  is  very 
essential  where  an  attempt  is  being  made  to  obtain  a  uniform  stand 
of  vigorous,  healthy  plants. 


Fio.  20.— Com  seedling  severely  Infected,  nearly  dead. 

BREEDING. 

Experimental  results  indicate  that  varieties  and  strains  of  oom 
differ  widely  in  their  susceptibility  and  resistance  to  the  rot  diseases 
of  roots  and  stalks.  Some  strains,  sierived  from  the  best  varieties 
commonly  grown  in  the  corn  belt,  have  shown  considerable  resistance 
to  these  diseases  in  experimental  plats.  However,  xmtil  varieties 
with  greater  resistance  can  be  developed,  considerable  progress  in 
producing  higher  yields  more  economically  can  be  made  by  the 
selection  of  the  very  best  seed  from  the  best  varieties  now  available. 
The  continued  selection  of  seed  according  to  the  forgoing  recom- 
mendations has  been  very  effective  in  improving  strains  from  different 

varieties. 

SOIL  RELATIONS. 

Intensive  investigations  have  been  xmdertaken  recently  to  de- 
termine the  influence  of  different  methods  of  soil  management,  various 
soil  treatments,  and  various  crop  rotations  represented  in  the  com 
belt  on  the  development  of  these  various  rots  of  corn.  The  experi- 
ments have  not  been  in  progress  long  enough  to  justify  recommenda- 


Digiti 


zed  by  Google 


Control  of  the  Rot  Diseases  of  Corn.  21 

tions  for  farm  practice.  However,  it  is  evident  that  losses  caused 
by  these  com  diseases  are  much  greater  where  there  is  more  than  50 
per  cent  of  com  in  a  4-year  rotation.     In  fields  that  have  been 


Fio.  21.— Rotted  com  kernel  discovered  only  by        Fig.  22.— Healthy  com  seedling  produced  from  a 
cutting.    The  seedling  "was  apparently  healthy  healthy  kernel,  shown  by  cutting.    Note  the 

except  for  tlie  small  number  of  roots.  numerous  strong  roots. 

cropped  to  com  continuously  for  five  or  more  years,  it  has  been 
almost  impossible  to  find  enough  plants  sufficiently  free  from  disease 
to  permit  the  selection  of  desirable  ears  for  seed. 
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Acid  soil  reaction,  improper  physical  condition  of  the  soil,  lack  of 
essential  plant-food  materials,  and  poor  drainage  are  some  of  the  soil 


TiQ.  23.— Com  seedlings  with  week,  slender  sprouts  and  roots;  not  necessarily  diseased,  but  such  seed  Is 
undesirable  because  it  is  susceptible  to  disease. 

factors  favoring  the  development  of  the  com  rots.    The  correction  of 
soil  troubles  and  the  adoption  of  some  approved  rotation  are  very  es- 
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sential  steps  in  reducing  losses  due  to  these  diseases.  However,  the 
occurrence  of  these  diseases  is  not  limited  to  soils  that  are  faulty 
in  anjr  way.  They  occm*  on  the  very  best  com  soils.  In  any  case, 
it  is  profitable  to  plant  seed  as  nearly  free  from  disease  as  possible. 


tions,  when  planted  in  competition  with  average  seed,  has  given  bet- 
ter stands,  a  large  percentage  of  strong,  healthy  plants,  fewer  leaning, 
down,  and  broken  stalks  at  harvest,  and  increased  yields  ranging 
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from  5  to  30  per  cent.  Plants  from  such  seed  practically  always  have 
endured  without  injury  unfavorable  weather  conditions  following 
planting  at  the  beginning  of  the  normal  corn-planting  season. 
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IMPROVEMENT  cuttings  help  the  woods  in  the  same 
•'■     way  that  weeding  helps  field  crops. 

Trees  grown  close  enough  together  in  the  farm  woods 
so  that  their  tops  are  in  contact  produce  high-grade 
saw  logs. 

Young  trees  should  be  coming  up  in  the  openings. 
They  should  be  encouraged  by  keeping  out  stock  and 
fire,  and  by  proper  cutting  methods.  Sometimes  it  is 
necessary  to  plant. 

In  cutting  timber  take  out  inferior  species  to  a  smaller 
diameter  than  the  more  valuable  species  and  remove 
all  defective  trees  in  order  to  improve  the  quality  of  the 
farm  woods. 

Grass  in  the  woods  is  a  sign  that  the  trees  are  not 
close  enough  together  or  that  the  woods  are  being  mis- 
treated. Pasturing  and  timber  raising  on  the  same  area 
are  mutually  disadvantageous. 


Show  this  bulletin  to  a  neighbor.    Additional  copies  may  be  obtained  free  from 
the  Division  of  Publications,  United  Stales  Department  of  Agriculture. 


Contribution  from  the  Forest  Service. 

William  B.  Greeley,  Forester. 
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By  C.  R.  TiuxyrsoN,  Forest  Examiner. 
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INTRODUCTION. 

THE  FAEM  WOODS  furnishes  an  essential  portion  of  the  farm 
output.  Attention  given  to  providing  good  conditions  for  the 
growth  of  the  trees  which  it  contains  will  pay  the  fanner  well 
both  in  comfort  and  in  cash.  If  properly  cared  for,  the  woods  will 
furnish  at  all  times  a  convenient  supply  of  timber,  fuel,  fencing, 
and  the  like  for  home  use  and  at  intervals  will  yield  valuable  iv^a- 
terial  for  market.  If  neglected  or  abused,  it  is  bound  to  deteriorate, 
and  may  eventually  disappear  altogether.  On  farms  which  have 
no  woods  the  owner  will  often  find  neglected  corners  or  poor-soil 
slopes  where  planted  trees  would  be  a  profitable  investment.  The 
most  should  be  made  of  these,  for  there  are  times  when  wood  is  as 
urgently  needed  as  the  products  of  the  kitchen  garden.  The  aim 
of  this  bulletin  is  to  point  out  methods  of  caring  for  the  farm  woods 
and  improving  it  so  as  to  make  it  contribute  as  much  as  possible 
to  both  the  owner's  convenience  and  his  purse. 

By  far  the  greater  number  of  farm  woods  are  in  need  of  im- 
provement. Poorer  species  are  in  the  majority  and  are  crowding 
out  the  better  ones,  many  of  the  trees  are  overmature,  some  show 
evidence  of  attack  by  insects  or  disease,  some  are  dead,  young  trees 
are  entirely  wanting  in  the  open  places,  and  grazing  is  allowed  to 
the  extent  of  damaging  the  older  trees  and  preventing  reproduction. 
Improvement  of  these  conditions  can  be  secured  through  the  judicious 
use  of  the  axe,  by  assisting  natural  reproduction,  by  the  exclusion  of 
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stock  from  at  least  portions  of  the  woods,  and  where  necessary, 
through  planting  or  sowing. 

TYPES  OF  WOODS. 

There  are  two  general  types  of  farm  woods,  each  of  which  requires 
a  different  method  of  handling:  (1)  Those  which  are  character- 
ized by  the  presence  of  old  trees  which  dominate  the  stand,  and  (2) 
those  which  are  made  up  of  a  nearly  even-aged  stand  of  second 
growth. 

(1)  Where  there  are  old  trees  which  dominate  the  stands  to  a  cer-  • 
tain  extent  thes^  old  trees  may  almost  totally  exclude  the  younger 
growth,  or  they  may  exist  only  as  a  few  scattered  individuals 
throughout  the  stand.  Such  material  is  very  likely  to  be  deteriorat- 
ing in  quality,  and  the  problem  is  to  remove  it,  and  at  the  same  time 
provide  for  a  new  stand  of  seedlings.  From  the  standpoint  of  strict 
business  management  timber  when  mature  should  be  cut  just  the 
same  as  wheat  or  oats ;  and  usually  this  is  also  desirable  for  the  good 
of  the  woods  itself.  No  dead  or  diseased  timber  should  under  any 
circumstances  be  allowed  to  stand.  The  first  operation  necessary, 
then,  in  woods  of  this  type  is  to  cut  out  at  once  the  dead  and  diseased 
material.  The  second  is  to  cut  the  mature  living  trees  as  soon  as 
sufficient  reproduction  is  started  in  the  openings  and  marketing 
conditions  permit  a  satisfactory  sale.  Heavy  stands  composed  almost 
wholly  of  mature  trees  should  not  be  removed  all  at  once  unless  the 
owner  expects  to  provide  for  the  new  crop  by  planting. 

In  woods  where  the  stand  of  old  trees  is  not  dense  and  reproduc- 
tion is  already  well  started,  the  mature  trees  should  be  cut  as  soon 
as  practicable.  Unless  removed  these  will  suppress  and  kill  out 
young  trees  which  would  eventually  be  highly  valuable. 

(2)  Where  the  woods  is  made  up  of  a  nearly  even-aged  stand  of 
second  growth,  trees  of  undesirable  species  may  predominate  and 
may  be  crowding  out  the  better  ones;  or  the  stand  may  be  over- 
crowded; or  it  may  be  understocked  and  not  reproducing.  The  im- 
provement of  such  woods  may  be  brought  about  by  various  cuttings, 
known  as  *'  improvement  cuttings,"  and  by  practices  discussed  under 
the  heading,  "  Methods  of  regeneration." 

ESSENTIALS  OF  A  GOOD  FARM  WOODS. 

The  woods  crop,  like  any  other,  should  be  judged  by  its  quan- 
tity and  quality.  To  secure  a  full  stand  of  trees  of  high  quality, 
therefore,  should  be  the  end  sought.  Fortunately,  the  quality  of 
timber  is  very  largely  determined  by  how  close  together  the  trees  are. 
To  be  of  high  quality,  timber  must  be,  to  a  considerable  proportion 
of  its  height,  free  of  limbs,  which  are  the  cause  of  knots;  it  must 
be  tall;  and  it  must  not  decrease  rapidly  in  diameter  from  the 
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bait  te  the  top  of  the  last  log.  In  a  dense  stand  of  timber  there  is 
considerable  competition  for  sunlight  among  the  individual  trees, 
with  the  result  that  height  growth  is  increased.  Trees  in  crowded 
stands  are  usually  taller  than  those  in  uncrowded  stands  of  the 
same  age.  When  the  tres  are  crowded  so  that  sunlight  does  not 
reach  the  lower  branches,  these  soon  die  and  become  brittle;  they 
then  fall  off  or  are  broken  off  by  the  wind,  snow,  or  other  agencies. 
By  this  process  tnmks  are  formed  which  are  free  of  limbs,  and 
hence  of  high  quality.  Further,  when  trees  are  crowded  their 
diameters  do  not  decrease  rapidly  from  the  butts  to  the  tops.  In 
microwded  stands  just  the  opposite  is  true:  height  growth  is  usually 
less;  the  lower  branches  continue  to  live,  increase  in  size,  and 
form  large  knots;  and  there  is  a  much  greater  taper  in  the  trunks 
of  the  trees.  It  is  evident,  therefore,  that  trees  in  the  farm  woods 
should  be  so  crowded  that  the  crown  or  top  of  each  individual  tree 
miy  be  in  contact  with  those  of  its  nearest  neighbors.  A  crowded 
stand  of  trees  produces  not  only  a  larger  number  but  also  a  greater 
proportion  of  high  quality  saw  logs  than  an  uncrowded  stand  of  an 
equal  area.  This  is  of  vital  importance,  because  the  price  of  logs  of 
first  quality  is  usually  from  one  and  one-half  to  two  times  as  much 
as  that  paid  for  logs  of  poor  quality. 

STOCKING. 

The  approximate  number  of  trees  which  should  be  present  per 
acre  is  given  in  Table  1.  The  figures  are  applicable  to  oak,  aspen, 
hickory,  elm,  and  ash,  but  are  from  15  to  20  per  cent  too  low  for 
maple,  basswood,  yellow  birch,  beech,  and  white  or  red  pine.  For 
shortleaf,  loblolly,  and  slash  pines  the  table  shows  from  one-third 
to  one-half  the  number  of  trees  in  well-stocked  stands. 

Table  1. — Number  of  trees  which  should  be  present  per  acre,* 


Diameter.* 

When  diameter  of  trees  ranges  1 

rom— 

10  to  24 
Inches. 

'Trees.  * 

When 

trees  are 

all  of  a 

uniform 

diameter. 

Trees.  * 

2.000 

900 

510 

320 

235 

170 

130 

100 

85 

76 

66 

55 

2  to  10 
inches. 

2  to  14 
inches. 

6  to  18 
inches. 

Inches. 
2 

Trees.* 

400 
180 
105 
65 
50 

Trees. » 
300 
130 
75 
45 
30 
25 
30 

Trees.* 

4 

6 

75 
45 
30 
25 
20 
15 
12 

8 

10 

12 

80 
30 
16 
12 
11 
9 
8 
7 

14 

16 

18 

20 

22 

24 

Total  per 
acre 





800 

625 

222 

113 

1  Data  furnished  hy  Prof.  E.  L.  Sponsler,  University  of  Michigan. 

« Diameters  taken  at  4^  feet  from  the  eround. 

•  Of  the  respeotive  diameters  indicatea  in  the  first  column. 
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SPECIES. 

From  the  marketing  standpoint,  some  species  are  preferable  to 
others.  Black  walnut,  white  oak,  and  yellow  poplar,  for  instance, 
are  now  of  more  value  than  basswood,  red  gum,  or  beech.  It  is 
probably  best,  however,  to  grow  those  species  which  will  produce 
the  largest  amount  of  material  within  a  specified  time  rather  than 
to  attempt  to  grow  the  species  most  valuable  now.  This  means  that 
trees  of  the  most  rapid  growth  which  are  well  adapted  to  the  region 
and  situation  and  not  subject  to  serious  insect  or  disease  ^  attacks 
should  be  favored. 

The  comparative  rates  of  diameter  growth  of  the  most  important 
species  for  which  data  are  available  are  about  as  shown  in  Table  2. 
For  the  rates  of  growth  of  individual  species  in  different  regions 
Table  4  (p.  24)  should  be  consulted. 

Table  2. — Comparative  rates  of  diameter  growth  of  treen? 


Average  number  of  years  to  grow  1 
InoJi  in  diameter. 

Species. 

2  to  4  years 

*Cottonwood,  black  willow,  *white  wiUow,  •honey  locust,  *bfaia 

3  to  6  years 

locust. 
Shortleaf  pine,  bald  cypress,  slash  pine. 

3  to  8  years 

Red  gum'  ^silver  maple,  "hKrhite'elm,  yellow  i>oplar,  chestnut. 

4  to  7  jrears 

*hardy  catalpa.         '                            '          .' 
♦White  ash,  *green  ash,  ♦boxelder,  *black  walnut,  white  pine,  red 

pine,  *buttemut,  red  oak,  southern  red  oak,  black  oak,  *bur  oak, 

aspen,  ♦osage  orange,  basswood. 
Hickory,  white  oak,  chestnut  oak,  paper  birch,  yellow  birch,  *hard 

6  to  10  years 

8  to  10  years 

maple,  beech. 
Red  spruce  (second  growth). 
Hemlock  balsam  fir. 

9  to  18  years 

18  to  25  years 

Northern  white  cedar. 

>  Table  is  based  on  growth  of  trees  in  plantations  (marked  with  an  asterisk)  and  in  natural  forest  stands 
(those  not  so  marked). 

The  slower-growing  species,  particularly  those  in  the  last  four 
lines,  will  not  reach  merchantable  size  as  soon  as  the  others,  and 
from  an  investment  standpoint  should  not  be  favored  in  the  young 
growth,  provided  some  of  the  more  rapid-growing  kinds  will  succeed. 
The  value  of  these  slow-growing  species  for  farm  purposes,  however, 
will  often  make  it  equally  desirable  to  encourage  the  growth  of  at 
least  a  few  of  them  if  the  owner  wishes  material  particularly  fitted 
for  his  own  farm  uses. 

IMPROVEMENT  CUTTINGS. 

Any  cutting  designed  to  remove  some  of  the  trees  in  a  stand  for 
the  benefit  of  the  remainder  is  called  an  '^improvement  cutting.'' 
When  made  in  stands  of  seedlings  or  small  saplings,  such  cuttings  are 

*  Chestnut  is  of  rapid  growth  but  is  subject  to  such  serious  disease  attack  (chestnut 
blight)  that  it  should  be  supplanted  by  other  spedee. 
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for  convenience  designated  as  ''  cleanings  " ;  when  made  in  somewhat 
older  stands  they  are  known  as  '^  thinnings  " ;  when  made  in  stands 
where  scattered  old  trees  are  suppressing  valuable  young  growth,  they 
are  known  as  "  liberation  cuttings." 

CLEANINGS. 

Often  in  young  stands  some  of  the  less  valuable  species,  such  as 
ironwood,  threaten  to  overtop,  crowd  out,  or  damage  the  more  valu- 
able species,  such  as  white  ash  or  yellow  poplar ;  sprouts  sometimes 
arise  too  thickly  from  the  stumps  of  trees  recently  cut ;  or  the  repro- 
duction of  good  species  is  too  dense.  In  any  of  these  cases  some  of 
the  trees  should  be  removed.  Cleanings  are  nothing  more  than  the 
weeding  out  of  the  poorer  species  or  the  poorer  individuals  where 
these  interfere  with  the  better  ones.  The  practice  of  lopping  the  tops 
of  the  inferior  species  rather  than  cutting  them  off  near  the  ground 
level  can  be  followed.  These  trees  wijl  then  continue  to  live,  force 
the  growth  of  the  better  species,  and  still  continue  to  shade  the 
ground.  Both  to  decrease  costs  and  to  avoid  overcutting,  only  those 
inferior  trees  which  are  actually  interfering  with  the  better  ones 
should  be  removed.  The  material  cut  out  is  usually  too  small  to  pay 
for  the  expense  involved.  The  justification  for  cutting  it  lies  in  the 
bettering  of  the  remaining  stand. 

THINNINGS. 

In  from  15  to  20  years  young  stands  ordinarily  reach  a  condition 
which  makes  the  cutting  out  of  some  of  the  trees  advisable.  By 
thinning,  the  stand  of  trees  that  is  to  form  the  final  crop  can  be  regu- 
lated and  improved.  The  principle  is  the  same  as  that  applied  by 
truck  gardeners  or  orchardists  who  thin  out  their  crops  to  secure  the 
best  development  of  a  portion  rather  than  a  poor  development  of  the 
whole.  By  crowding  at  the  beginning,  trees  of  high  commercial 
quality  are  produced;  but  if  crowding  is  allowed  to  continue  after 
the  lower  branches  die,  it  will  cause  stagnation  both  in  diameter  and 
height  growth. 

The  presence  of  dead  or  dying  trees  in  the  stand,  a  very  dense  inter- 
locked crown  cover,  steins  very  slender  in  proportion  to  their  height, 
or  an  apparent  stagnation  in  the  height  growth,  indicates  that  a 
thinning  is  needed.  Unless  the  condition  of  the  stand  makes  earlier 
thinnings  desirable,  the  best  practice  is  to  defer  the  first  one  imtil 
the  product  is  merchantable  and  of  sufficient  size  to  pay  for  the 
operation.  Thinnings  should  be  repeated  as  often  thereafter  as  the 
material  has  accumulated  in  sufficient  quantity  to  pay  for  the  cost. 
Cordwood  and  post  material  will  ordinarily  be  obtained  from  the 
first  thinnings  and  larger  sized  material  from  the  later  ones.    In 
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a  small  woods,  thinnings  may  be  carried  on  by  the  owner  at  odd 
times  at  no  cost  other  than  his  own  labor.  When  poles  are  cut  for 
some  farm  use,  a  little  care  in  selecting  the  trees  to  be  cut  will  insure 
a  crude  form  of  thinning. 

As  a  rule,  trees  of  the  least  prospective  value  should  be  removed. 
In  any  young  stand,  the  trees  may  be  assigned  to  several  classes 
according  to  the  position  of  their  tops  or  crowns — dominant,  codomi- 
nant,  intermediate,  suppressed,  and  dead.  Dominant  trees  are  the 
tallest  ones,  whose  tops  receive  almost  complete  sunlight;  codomi- 
nant  trees  are  those  of  slightly  less  height  with  relatively  narrow 
tops  which  are  not  fully  exposed  to  sunlight;  intermediate  trees  are 
considerably  smaller  than  those  of  the  first  two  classes,  but  still 
healthy  because  their  tops  continue  to  occupy  open  spaces  in  the 
canopy;  suppressed  trees  are  those  hoplessly  behind  in  height 
growth  and  which  will  either  be  killed  by  the  shade  of  the  other 
trees  or  continue  to  exist  only  as  stunted  individuals.  The  trees 
which  remain  after  a  thinning  should,  as  a  rule,  be  those  which  are  of 
the  best  form  regardless  of  species,  the  most  rapid  growing,  and 
presumably  of  the  highest  final  market  value.  The  trees  to  be 
removed  should,  accordingly,  be  the  dead  ones  and  those  of  the 
least  valuable  and  the  most  slow-growing  species  in  the  suppressed 
and  the  intermediate  classes;  but  insect  and  disease  infected  speci- 
mens of  all  classes  should  by  all  means  be  taken  out.  To  obtain  a 
proper  opening  of  the  crown  canopy,  some  of  the  dominant  and 
codominant  trees  may  also  have  to  be  cut.  In  thinning,  it  must  be 
remembered  that  the  condition  of  the  soil  very  much  influences 
the  health  and  vigor  of  the  forest  trees.  The  soil  should  be  kept 
fresh,  soft,  loose,  and  free  of  a  mat  of  grasses.  With  field  crops, 
this  condition  is  attained  by  cultivation.  In  woods  it  must  be  secured 
by  keeping  the  ground  shaded.  In  making  thinnings,  therefore,  it  is 
desirable  to  retain  any  of  the  intermediate  or  suppressed  trees  which 
are  necessary  for  shading  the  ground. 

The  extent  to  which  the  crown  canopy  of  a  stand  may  be  opened 
depends  largely  upon  the  rate  of  growth  of  the  trees  and  their  de- 
mands for  light.  In  general,  openings  should  not  be  so  large  that 
they  will  not  close  again  within  from  three  to  five  years  through  the 
growth  of  the  remaining  tree  tops.  In  stands  of  rapid-growing  trees, 
such  as  Cottonwood,  yellow  poplar,  or  red  gum,  the  crown  canopy 
of  the  dominant  class  of  trees  can  be  opened  to  a  greater  extent  than 
in  stands  of  slower-growing  species,  such  as  white  oak,  ash,  basswood, 
etc.  Definite  rules  in  regard  to  the  amount  of  material  to  be  removed 
are  not  possible  for  all  conditions,  but  probably  not  more  than  from 
one-fifth  to  one-fourth  of  the  trees  should  be  removed  at  a  time. 

The  returns  from  thinnings  will  depend  largely  upon  the  market 
for  the  material  removed.    If  the  material  is  small  and  suitable  only 


Digiti 


zed  by  Google 


The  Care  and  Improvement  of  the  Farm  Woods.  9 

for  a  poor  class  of  cordwood,  it  is  quite  likely  that  the  product  will 
not  pay  for  the  cost  of  the  operation.  It  must  be  remembered,  how- 
ever, that  the  increased  growth  and  value  of  the  remaining  product 
will  fully  offset  this  cost.  The  material  taken  out  in.  thinnings  can 
accordingly  be  considered  as  net  gain.  Where  the  market  is  good,  as 
in  parts  of  the  New  England  States,  thinnings  have  been  made  at  a 
net  profit  of  from  10  cents  to  $2  per  cord,"  and  in  one  8-acre  woods 
of  white  pine  in  Connecticut  thinnings  netted  the  owner  $44.32  per 
acre."  When  the  thinning  removes  material  suitable  for  posts,  handle 
material,  hub  stock,  small  piling,  or  ties,  the  operation  undobutedly 
will  pay  for  itself. 

LIBERATION  CUTTINGS. 

Scattered  old  trees  suppressing  valuable  young  growth  will  often 
be  found  in  those  woods  which  have  been  formed  from  seeding 


Fig.  1. — Well-Btocked  stand  of  shortleaf  pine  thinned  from  time  to  time  and  the  product 
profitably  utilised  for  lumber,  ties,  and  fuel  wood. 

by  adjoining  trees  of  such  an  area  as  a  worn-out  pasture.  The 
first  trees  to  start  often  have  an  abundance  of  room  and  consequently 
form  very  branchy  stems  and  wide  spreading  crowns.  Such  trees 
will  never  be  of  much  value  for  lumber  and  their  wide  spreading 
habit  often  results  in  the  suppression  and  killing  of  younger  and 

*  Bulletin  No.  2,  State  Forester's  Oflice.  Mass.     1005. 

• "  Economic  Thinning  of  White  Pine/*  Forestry  Quarterly,  Vol.  V,  1907. 

18,5.532*'— 20 2 
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better  formed  seedlings  or  saplings  which  ultimately  would  be  of 
considerable  value  if  the  conditions  were  more  favorable.  (See 
fig.  1.)  It  is  best  in  such  cases  to  remove  the  old  trees  at  once.  A 
very  similar  condition  is  also  found  in  woods  which  are  the  remnants 
of  virgin  stands.  Scattered  old  virgin  trees  remain  which,  through 
shading,  are  hindering  the  growth  of  younger  trees.  Often  these 
older  trees,  because  they  at  one  time  grew  in  a  dense  stand,  have  a 
high  commercial  value.  They  should  be  removed  as  soon  as  a  satis- 
factory sale  can  be  arranged. 

CUTTING  OUT  OF  VINES. 

Such  vines  as  grape,  ivy,  and  woodbine  sometimes  occur  in  woods 
and  almost  invariably  twine  about  the  trunks  and  throughout  the 
tops  of  the  trees.  They  affect  both  conifers  and  hardwoods  and  often 
do  more  damage  than  may  be  commonly  realized.  When  of  large 
size,  their  heavy  foliage  and  small  branches  shade  out  and  kill  the 
leaves  of  the  trees.  Also  by  their  sheer  weight  alone  they  often  bend 
over  the  tops  of  the  trees,  which  are  thus  either  killed  or  rendered 
very  unthrifty.  (See  fig.  2.)  The  vines  themselves  have  no  special 
value,  and  they  should  accordingly  be  eliminated  by  severing  the 
parent  stem  near  the  ground.  It  will  be  best  to  carry  on  this  opera- 
tion while  the  vines  are  small  and  before  they  have  done  any  appre- 
ciable damage;  and,  if  lack  of  time  prevents  a  thorough  job,  at  least 
the  larger  ones  which  it  is  readily  apparent  are  doing  harm  should 
be  cut  out. 

PASTURING  OF  FARM  WOODS. 

Pasturing  of  woods  has  been  one  of  the  chief  causes  of  their  de- 
terioration. The  severity  of  the  damage  depends  largely  upon 
the  number  of  stock  and  the  size  of  the  woods.  One  characteristic 
of  a  heavily  pastured  woods  is  the  almost  complete  absence  of  young 
growth,  or  its  existence  only  in  small  ragged  patches  as  broken  or 
scrubby  stuff.  Cattle,  horses,  sheep,  or  goats  eat  young  seedlings, 
particularly  the  hardwoods,  trample  them  out.  or  brush  against  them 
and  break  them  off.  Hqgs  eat  the  seed  and  thus  prevent  reproduc- 
tion from  starting,  or  root  young  seedlings  out  of  the  ground,  and 
sometimes  eat  the  roots.  (See  figs.  3  and  4.)  In  those  parts  of  the 
southern  longleaf  pine  region  where  hogs  run  at  will,  they  are 
known  to  do  a  great  deal  of  damage  to  longleaf  pine  seedlings  and 
often  damage  trees  several  feet  in  height.  When  driven  out  of  the 
swamps  by  high  water  in  the  late  winter  and  early  spring,  they  root 
up  the  longleaf  pine  seedlings  and  greedily  devour  the  heavy  roots. 
Observations  carried  on  at  Urania,  La.,  have  shown  stands  of  sev- 
eral thousand  longleaf  pine  seedlings  per  acre  on  areas  protected 
against  hogs  and  no  seedlings  on  adjacent  areas  which  were  un- 
protected. 
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The  old  growth  is  damaged  through  trampling  and  wounding  of 
the  roots  and  through  compacting  the  soil  to  such  an  extent  that  it  is 
almost  impervious  to  water.  Horses  sometimes  peel  the  bark  from 
the  trees.  Old  trees  show  the  abuse  in  the  dying  of  their  tops,  in  a 
decrease  in  the  amount  of  foliage,  and  often  in  the  beginning  of 
decay  at  the  butts.  A  light  cover  of  grass  then  makes  its  appearance 
and  increases  the  drying  out  of  the  soil. 

When  the  crown  canopy  of  a  woods  is  unbroken,  and  young 
growth  is  not  desired,  a  few  head  of  cattle  are  permissible.    They 


Flo.  2. — hsLTze  spreadloflT  tree  of  poor  timber  form  in  center  Is  Intprferlng  with  thrifty 
younff  trees  surrounding  it  and  should  be  cut  out. 
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Fig.   3. — Illustrating  damage  done  by  grapevines  In  bending  over  and  finally 
killing  thrifty  young  trees.     Vines  should  be  cut  out. 

should  not,  however,  be  turned  in  when  the  ground  is  very  soft — 
when  the  frost  is  going  out,  for  instance,  or  during  a  rainy  season. 
The  soil  is  too  easily  compacted  at  that  time.  When  it  is  desired  to 
secure  natural  reproduction  hogs  may  be  turned  into  the  woods 
shortly  before  the  seed  is  to  fall.  They  will  root  up  the  ground  and 
thus  put  it  in  good  condition  for  the  reception  of  the  seed.  There- 
after, however,  they  should  be  kept  out. 

Goats  and  sheep  should  be  allowed  in  the  woods  only  when  it  is 
desired  to  clear  up  brush  of  undesirable  species,  so  as  to  make  pos- 
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sible  the  reproduction  of  better  ones.  If  the  better  species  are  already 
present  in  mixture  with  the  poorer  ones,  some  method  of  cutting, 
rather  than  grazing,  should  be  followed  to  clear  the  area  of  the 
poorer  species.    Horses  should  at  no  time  be  permitted  in  the  woods. 

Stockmen  are  quite  generally  agreed  that  grass  produced  under  the 
shade  of  timber  is  considerably  less  nutritious  than  the  same  species 
growing  in  full  sunlight.  It  is  also  usually  much  more  sparse.  The 
actual  value,  then,  of  woodland  pasture  is  small.  Two  dollars  per 
acre  per  year  is  probably  a  liberal  estimate  of  the  value  of  the 
forage-  Thrifty  fully  stocked  stands  of  timber  will  grow  at  the 
rate  of  250  or  more  board  feet  of  lumber  per  year.  Adopting  only 
250  board  feet  as  the  growth  and  assuming  the  value  of  the  standing 
timber  to  be  from  $10  to  $15  per  1,000  feet  board  measure,  the 
value  of  the  timber  growth  is  from  $2.60  to  $3.75  per  acre  per  year. 
Stumpage  values  are  sometimes  much  higher  than  this,  especially  if 
there  is  considerable  white  oak,  yellow  poplar,  walnut,  or  other 
valuable  species  in  the  stand.  If  the  timber  is  given  good  care, 
moreover,  the  growth  should  be  as  much  as  500  board  feet  per  acre 
per  year.  The  larger  value  of  the  woods  for  growing  timber,  as 
compared  with  the  value  of  its  forage  only,  is  apparent. 

It  must  not  be  thought  possible  to  secure  this  growth  of  timber  and 
utilize  the  woods  for  pasture  at  the  same  time.  Grass  in  the  woods 
is  almost  an  infallible  indication  that  the  woods  is  not  fully  stocked 
or  is  being  mistreated.  Grass  will  not  thrive  without  strong  sun- 
light, and  in  a  woods  in  good  condition  sunlight  reaches  the  forest 


Fig.  4. — Woods  in  which  cattle  and  hogs  have  run.     No  reproduction  ;  rooti*  exposed ; 
results  in  little  growth  and  a  decrease  in  value  of  material. 
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Fia.   5. — A   well-managed   second-growth    woods   In    Indiana,    not   grazed.      Maximum 

.  production  of  wood. 

floor  only  to  a  very  limited  extent.  Pasturing  and  timber  produc- 
tion can  not,  therefore,  be  practiced  on  the  same  area  except  to  the 
mutual  disadvantage  of  each;  and  the  combination  of  the  two  will 
not  pay  the  owner  as  well  as  the  practice  of  either  one  separately. 
It  must  be  admitted,  however,  that  the  value  of  the  shade  to  stock 
may  more  than  offset  the  loss  in  timber  growth  due  to  the  practice 
of  pasturing.  Just  what  this  value  is,  foresters  can  not  say;  but 
to  the  farmer  who  pastures  his  woods  and  to  those  interested  in 
timber  production  as  a  farm  crop,  stiidies  looking  to  the  solution 
of  this  question  would  be  very  helpful  in  formulating  plans  for  the 
fut'ure.  If-  shade,  however,  rather  than  forage  is  the  chief  value 
of  the  woods  to  stock,  it  can  doubtless  be  provided  by  allowing  the 
stock  to  range  in  only  a  portion  of  the  woodland.  The  remainder 
can  more  profitably  be  devoted  to  the  production  of  wood  alone. 

FIRE  PROTECTION. 

In  the  North,  because  farm  woods  exist  for  the  most  part  as  small, 
scattered  bodies  of  timber,  which  are  constantly  under  the  owner's 
supervision,  there  need  be  very  little  damage  from  fires.  In  the 
South,  where  farm  woods  are  often  of  considerable  extent,  and  where 
it  is  the  very  common  practice  of  some  people  to  set  the  woods  afire 
because  of  the  belief  that  it  improves  the  grazing,  special  precau- 
tions will  need  to  be  taken  to  keep  out  fires.  It  may  be  possible  to 
plow  several  furrows  around  the  woods,  which  will  assist  in  stop- 
ping a  fire;  but  perhaps  a  close  watch  during  the  fire  season  and 
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rigorous  measures  to  fight  fire  once  started  are  the  best  that  can  be 
done  at  present.  In  addition,  an  endeavor  can  be  made  to  arouse 
public  sentiment  against  setting  the  woods  on  fire.  Owners  are 
doubtless  in  some  instances  indifferent  about  fires  in  their  woods, 
because  they  do  not  realize  that  these  may  do  great  damage  without 
giving  striking  evidence  of  the  fact.  They  bum  the  fallen  leaves 
and  accumulated  litter  of  several  years,  thus  destroying  the  material 
with  which  trees  enrich  their  own  soil.  The  soil  becomes  exposed, 
evaporation  is  greater,  and  more  of  the  rain  and  mislted  snow  runs 
off  the  surface.  The  roots  may  also  be  exposed  and  burned.  Condi- 
tions are  such  that  the  vitality  of  the  trees  is  weakened  and  their 
rate  of  growth  decreased.  Fires  commonly  kill  a  great  many  of  the 
young  seedlings  up  to  1  inch  in  diameter.  This  young  stuff  is  com- 
monly called  "brush,"  but  it  must  be  remembered  that  every  large 
tree  was  in  the  "  brush  "  stage  once  and  that  the  "  brush  "  of  to-day 
will  be  the  large  timber  trees  of  the  futjiire.  Very  severe  fires  kill 
some  of  the  larger  trees  aad  burn  through  the  bark  of  others.  These 
wounds  lower  the  value  of  the  butt  log  for  lumber,  and  they  afford 
a  ready  point  of  entrance  for  rot-producing  diseases,  which  often 
cause  deterioration  in  the  quality  of  the  logs  for  a  .considerable 
distance  above  the  wounds.  By  the  entrance  of  rot  the  sale  value 
of  a  tree  may  easily  be  decreased  by  from  one-half  to  two-thirds. 
Botten  logs  are  seldom  classed  as  No.  1,  and  usually  as  culls.  Fires, 
then,  may  be  expected  to  destroy  the  vegetable  manure  of  the  forest 
floor,  to  kill  young  growth,  to  weaken  vitality  and  growth  of  older 
trees,  and  to  lower  the  sale  value  of  timber.  Through  the  killing  by 
fire  of  the  young  growth,  which  permits  more  light  to  reach  the 
forest  floor,  the  growth  of  grass  is  encouraged  and  pasturing  is  prob- 
ably made  somewhat  better,  but  it  is  believed  that,  everything  con- 
sidered, the  burning  of  woods  to  better  the  pasture  does  not  pay. 

INSECTS  AND  DISEASES. 

Damage  from  either  insects  or  disease  is  always  possible.  It  is 
more  likely  to  be  serious  with  some  species  than  with  others;  and 
disease  is  likely  to  be  worse  in  woods  which  haiae  been  damaged  by 
fire,  grazing,  lumbering,  wind,  or  any  other  agency  which  has  served 
to  break  the  bark  or  roots  and  expose  the  living  inner  tissues.  The 
damage  done  by  a  leaf-eating  insect  is  apparent  in  the  destruction 
of  the  foliage.  When  the  insect  is  one  that  works  under  the  bark 
and  either  bores  into  or  girdles  the  tree,  its  presence  is  manifested 
by  fine  sawdust-like  particles  of  wood  which  fall  out  of  the  burrows 
and  collect  either  around  the  base  of  the  tree  or  at  the  entrance  of 
the  burrows.  Sap  or  gum  also  often  exudes  from  these  entrances. 
When  the  attack  is  serious,  the  leaves  of  hardwoods  change  to  their 
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autumnal  color,  while  those  of  conifers  become  brown  or  red.  The 
bark  of  trees  killed  by  girdling  insects  becomes  loose;  and  on  its 
inner  surface,  as  well  as  on  the  surface  of  the  wood  of  the  tree,  there 
will  be  found  more  or  less  numerous  regular  wavy  passages,  or  so- 
called  galleries.  These  are  formed  by  the  grubs  as  they  eat  their 
way  ujider  the  bark.  The  wood  is  their  food  during  the  course  of 
their  development. 

The  presence  of  wood-rotting  disease  is  indicated  by  hollow  stems, 
discoloration,  and  rot  of  the  wood,  and  by  fruiting  bodies.  These 
are  the  mushroom  or  bracket-shaped  bodies  which  appear  somewhere 
on  the  trunk,  branches,  or  roots  of  the  tree,  most  often  at  some  ppint 
where  the  tree  has  been  wounded.  Other  types  of  disease  which 
may  seriously  damage  trees  but  do  not  rot  the  wood  may  have  rather 
inconspicuous  fruiting  bodies,  but  are  manifested  by  an  unhealthy 
appearance  of  the  tree,  dying  of  the  branches,  distorted  twigs  or 
branches,  sunken  places  in  the  bark,  and  possibly  other  indications. 

Full  information  in  regard  to  the  damage  from  either  of  these 
sources  and  the  methods  of  control  can  usually  be  secured  either 
from  State  experiment  stations  or  the  United  States  Department  of 
Agriculture,  Washington,  D.  C. 

CARE  IN  LOGGING. 

When  the  timber  in  the  woods  is  being  cut  steps  can  be  taken  to 
insure  the  perpetuation  of  the  woods  and  at  the  same  time  improve 
the  quality  of  the  stand.  Lumbering  operations  which  remove  only 
trees  of  high  quality,  such  as  white  oak  or  black  walnut,  and  leave 
dead,  dying,  insect  attacked  or  diseased  specimens,  and  inferior 
trees,  such  as  beech,  should  not  be  practiced.  The  diseased  and  dying 
trees  will  be  a  menace  to  the  remaining  healthy  ones,  and  the  beech, 
ironwood,  dogwood,  and  other  inferior  species  which  remain  will 
scatter  their  seed  over  the  ground,  and  very  largely  make  up  the 
future  stand.  In  cutting,  therefore,  or  in  selling  the  standing  tim- 
ber, provision  should  be  made  that  these  inferior  species  be  taken 
down  to  a  smaller  diameter  than  the  more  valuable  ones  and  that 
all  defective  trees  be  removed.  To  make  such  a  provision  effective, 
the  owner  should  mark  in  some  manner  all  the  trees  which  he  desires 
cut  or  all  those  which  he  wishes  to  retain  in  his  woods.  To  induce 
the  lumberman  to  take  inferior  species  and  small  and  defective  trees, 
it  may  be  necessary  to  make  some  concessions  in  regard  to  price. 
The  trees  which  remain  will  be  the  nucleus  of  the  future  crop,  and 
valuable  species  should  be  in  the  majority  in  sufficient  quantities  to 
seed  up  the  cut-over  areas. 

Unless  small  trees  bring  higher  prices  per  unit  of  measure  than 
large  ones,  or  unless  they  are  of  species  which  it  is  desirable  to  elimi- 
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nate,  they  should  not  be  cut  by  the  woods  owner,  nor  should  he 
allow  lumbermen  to  cut  them.  Trees  10  inches  and  less  in  diameter 
cut  only  very  small  amounts  of  low-grade  lumber;  so  that  their  value 
is  very  small.  Ordinarily,  if  they  are  to  be  sawed  into  lumber,  the 
lunberman  figures  on  paying  little  or  nothing  for  them.  He  can  not 
afford  to  do  otherwise.  Trees  of  such  sizes,  however,  are  usually 
growing  rapidly  or  will  do  so  when  the  other  trees  are  removed  and 
they  receive  more  sunlight.  As  they  increase  in  size,  they  will  cut 
not  only  more  but  higher  grade  lumber;  and  they  will,  accordingly, 
mcrease  in  value  in  a  greater  ratio  than  in  size.  It  is  apparent  that 
they  should  not  be  cut. 

In  felling  trees,  care  should  be  taken  not  to  throw  them  into  the 
midst  of  a  group  of  young  trees,  otherwise  these  may  be  seriously 
broken  or  bent.  Further,  by  the  exercise  of  a  little  care  when 
dragging  the  logs  out  of  the  woods,  much  breakage,  bending,  and 
trampling  of  the  young  growth,  or  "  brush,"  can  be  avoided.  It 
must  be  kept  in  mind  at  all  times  that  this  ^'  brush  "  is  the  first  stage 
in  growth  of  the  mature  timber.  Every  care  should  be  taken  to 
prevent  its  destruction,  particidarly  in  the  better  species,  because  it 
represents  an  established  growth  several  years  in  age.  A  new  stand 
of  seedlings  may  not  only  be  difficult  to  obtain,  but  will  not  have  the 
advantage  of  this  several  years  of  growth.  When  standing  timber 
is  sold,  the  lumberman  should  be  charged  with  protecting  this  young 
material  as  fully  as  possible. 

When  cutting  for  his  own  use,  the  owner  should,  so  far  as  possible, 
observe  rules  similar  to  those  outlined  for  lumbering  operations. 
Dead  and  defective  trees  can  be  used  for  cordwood ;  the  poorer  species 
may  sometimes  serve  nearly  as  well  as  the  better  ones  for  a  special 
farm  need ;  damage  to  young  growth  can  be  avoided ;  and  the  opera- 
tions can  be  carried  on  at  such  a  season  of  the  year  and  in  such  a 
manner  as  will  aid  effective  sprout  reproduction. 

METHODS  OF  REGENERATION. 

A  very  striking  condition  in  by  far  the  greater  proportion  of  farm 
woods  is  the  absence  of  small  trees.  In  those  few  woods  which  are 
fully  stocked  with  even-aged  trees  of  relatively  even  sizes,  smaller 
trees  need  not  be  expected  nor  should  their  growth  be  encouraged. 
Where,  however,  as  is  much  more  commonly  the  case,  the  woods 
is  made  up  partly  of  mature  and  partly  of  decadent  trees  which 
should  be  cut  and  whose  crowns  do  not  fully  shade  the  ground,  there 
shoidd  be  young  trees  coming  up  in  the  openings.  Under  normal 
condition,  these  young  trees  would  be  present,  but  because  of  pas- 
turing and  fires  they  do  not  start.  Grass  appears  instead;  and,  if 
pasturing  and  fires  continue,  conditions  become  such  that,  without 
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aid,  there  is  little  possibility  of  securing  a  natural  growth  of  young 
trees. 

NATURAL  RESTOCKING  BY  SEED. 

If  the  woods  has  not  been  too  badly  abused  and  there  is  not  a 
heavy  sod  of  grass  present,  the  exclusion  of  stock  and  fires  will 
normally  result  in  its  restocking  itself  in  time  by  natural  seeding. 
Good  seed  years,  however,  occur  only  at  intervals.  Even  with  a 
good  seed  year,  the  seedling  may  not  be  able  to  get  a  start  because 
of  the  sod,  the  packed  condition  of  the  soil,  or  unfavorable  weather. 
Natural  reproduction  may,  therefore,  be  very  slow,  becoming  satis- 
factory in  amount  only  after  from  10  to  20  years.  It  will  often  be 
advisable,  therefore,  when  there  is  a  good  crop  of  seed  on  the  trees, 
to  put  the  ground  in  such  shape  as  to  insure  a  good  crop  of  seedlings. 
Before  the  seed  is  scattered  from  the  trees  in  the  autumn,  the  ground 
can  be  disk  harrowed  or  cultivated,  or  hogs  can  be  turned  in  to  root 
up  the  soil.  The  seed  will  then  lodge  in  the  soft  earth,  where,  upon 
sprouting,  the  roots  may  easily  take  hold.  To  prevent  undesirable 
species  from  obtaining  a  foothold,  any  trees  of  such  species  large 
enough  to  bear  seed  should  be  cut  at  the  time  that  pasturing  is 
discontinued. 

To  secure  natural  reproduction  the  old  stand  will  normally  have 
to  be  removed  in  two  or  three  cuttings,  each  taking  from  one-third 
to  one-half  of  the  trees.  The  first  cutting  is  designed  to  open  up 
the  crown  cover  somewhat,  so  that  the  leaves  on  the  forest  floor  may 
decompose  more  rapidly,  the  mineral  soil  become  exposed,  and  the 
germination  of  seed  be  more  certain.  The  remaining  trees  become 
more  windfirm,  and  as  a  result  of  their  crowns  receiving  more  sun- 
light they  produce  more  seed.  When  the  forest  floor  is  in  good  con- 
dition the  second  cutting  can  be  made  during  the  winter  following 
a  heavy  seed  year.  With  the  removal  of  these  trees  the  conditions 
will  be  favorable  for  the  germination  of  the  seed  and  growth  of  the 
seedlings.  Neither  of  the  first  two  cutting  should  be  so  heavy  that 
enough  light  will  reach  the  ground  to  encourage  a  heavy  growth 
of  weeds  or  grass.  The  third  cutting  should  be  made  after  the  seed- 
lings are  well  established  and  no  longer  in  need  of  the  protection  of 
the  old  trees. 

REGENERATION  BY  SPROUTS. 

It  is  not  always  possible  to  secure  a  new  growth  through  sprouts 
from  the  stumps  of  felled  trees.  Most  conifers  do  not  sprout  effec- 
tively, and  the  majority  of  hardwoods  do  not  sprout  vigorously 
beyond  the  age  of  60  years.  Basswood  and  chestnut  are  exceptions, 
for  they  can  be  depended  on  to  sprout  well  from  healthy  stumps  up 
to  an  age  of  100  years.  Individual  vigorous  trees  of  other  species 
may  also  often  do  likewise.    Sprout  regeneration,  then,  is  especially 
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applicable  to  hardwood  stands  which  are  to  be  cut  when  young,  as, 
for  instance,  stands  which  are  to  be  cut  over  every  20  to  30  years  for 
posts  or  fuel.  It  should  be  remembered  that  sprouting  is  most  vig- 
orous from  low  stimips.  It  is  also  better  from  the  stumps  of  trees 
cut  during  the  winter  or  very  early  spring.  Such  sprouts,  moreover, 
are  less  liable  to  severe  winter  injury  at  the  end  of  their  first  season's 
growth  than  are  those  arising  after  timber  is  felled  during  the 
summer. 

In  felling  the  trees,  care  should  be  taken  to  injure  the  stumps  no 
more  than  can  be  helped,  because  the  best  sprouts  will  ordinarily 
arise  from  good,  clean  stumps.  Because  of  the  clean  cut  which  it 
makes,  the  axe  is  a  better  tool  than  the  saw  in  felling  trees  where 
regeneration  by  sprouts  is  desired.  Regardless  of  what  tool  is  used, 
the  surface  of  the  stumps  should  be  slanting,  so  that  water  will  not 
collect  and  promote  rot. 

PLANTING  OR  ARTIFICIAL  SOWING. 

Some  woods  are  so  run  down  that  very  little  seed  is  produced 
and  natural  reproduction  can  not  be  secured  even  if  the  area  is 
disked  or  harrowed,  or  at  least  can  not  be  secured  rapidly  enough  to 
be  satisfactory.  Often  it  is  desirable  to  grow  different  species  than 
those  present  or  to  grow  a  greater  proportion  of  one  species  than 
another.  Sbmetimes  no  woods  exist  at  all,  but  one  is  desired.  In 
these  cases  artificial  sowing  or  planting  is  necessary. 

Where  it  is  desired  to  establish  a  wood  lot  by  sowing  or  planting, 
the  areas  to  be  selected  for  the  purpose  merits  some  attention.  A 
large  percentage  of  the  farmers  in  the  unwooded  plains  region  have 
planted  woods  around  their  buildings  and  feed  lots,  primarily  for 
protective  purposes.  Although  the  trees  were  usually  planted  on 
very  good  agricultural  soils,  these  men  consijiered  that  tree  produc- 
tion was  justified  even  though  the  wood  produced  was  not  equal  in 
^alue  to  the  agricidtural  crops  which  could  be  grown  on  the  same 
knd.  The  monetary  value  of  the  protection  to  live  stock  and  the 
saving  which  it  has  meant  in  winter  fuel  is  difficult  to  estimate. 
Determinations  have  been  made,  however,  in  regard  to  the  effect  of 
trees  as  windbreaks  upon  the  wind  velocity  and  upon  crops  protected 
by  them  from  the  prevailing  summer  winds.  It  has  been  found  in 
the  prairie  region  that  through  the  protection  afforded  by  the  most 
efficient  grove  windbreaks,  the  yield  in  farm  crops  is  increased  to  the 
extent  of  the  crop  that  could  be  grown  on  a  strip  three  times  as  wide 
as  the  height  of  the  trees.* 

Where  protection  is  not  considered  essential,  the  logical  places 
for  establishing  a  woods  are  on  those  portions  of  the  farm  which 

*  Forest  Service  Ballettn  86.  "  Windbreak*,**  1911. 
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FiQ.  6. — Knolls  on  whlcb  timber  may  possibly  be  the  most  profitable  crop. 

are  so  steep  or  which  have  a  soil  so  rocky,  sandy,  or  wet  that  the 
returns  from  agricultural  crops  are  very  meager.  (See  figs.  5  and  6.) 
Steep  hillsides  in  particular  are  liable  to  erosion;  and  even  though 
good  returns  can  be  secured  for  a  few  years  from  growing  agricultural 
crops  on  them,  they  are  likely  eventually  to  become  so  eroded  as  to 
be  practically  useless  for  such  purposes.  Such  lands  can  in  the  long 
run  be  more  profitably  devoted  to  the  growing  of  timber.  Low  lands 
which  are  not  satisfactory  for  the  growing  of  farm  crops  will  pro- 
duce excellent  stands  of  some  species  of  timber  within  their  natural 
range,  such  as  Cottonwood,  red  gum,  elm,  swamp  white  oak,  and 
others  of  a  moisture-loving  kind. 

Species. — The  species,  of  trees  to  be  given  preference  in  planting  or 
sowing  operations  should  be  those  which  are  native  to  the  region  and 
which  are  of  tKe  most  rapid  growth.  (See  Table  2.)  Though  some 
of  the  most  rapid-growing  trees  shown  in  Table  2  are  not  at  present 
so  valuable  commercially  as  the  most  slow-growing  ones,  their  values 
are  increasing  and  their  future  increase  will  probably  be  propor- 
tionately greater  than  that  of  the  others. 

Spacings. — The  proper  spacing  to  give  in  planting  trees  depends 
largely  on  the  habit  of  the  species  and  the  character  of  the  site.  In 
general,  the  more  tolerant  the  trees  are  of  shade  and  the  more  un- 
favorable the  site,  the  closer  should  be  the  spacing.  Very  close 
spacing  reduces  the  number  and  the  size  of  the  branches,  which 
means  that  the  trees  will  be  of  higher  lumber  value.  It  means, 
however,  a  greater  death  rate  among  them  due  to  competition,  and  a 
higher  initial  cost  of  planting  because  of  the  greater  number  of  trees 
required  per  given  area. 
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On  the  unfavorable  sites,  close  spacing  is  best.  The  same  is  true 
even  on  the  better  sites  when  cultivation  can  not  be  practiced  for 
the  first  two  or  three  years.  The  greater  number  of  trees  per  acre 
offsets  the  higher  mortality  when  first  set  out,  and  it  results  in  better 
protection  of  the  soil  through  the  greater  amount  of  shade  furnished. 

Species  which  are  tolerant,  that  is,  species  that  will  grow  well 
under  shade,  such  as  hard  maple,  beech, 'spruce,  and  hickory,  can  be 
spaced  more  thickly  than  those  which  are  not  tolerant,  such  as  Cot- 
tonwood, red  pine,  and  black  walnut.  The  best  results  will  ordi- 
narily be  secured  by  sowing  or  planting  a  mixture  of  species,  such  as 
the  Cottonwood  and  soft  maple,  the  black  walnut  and  hickory  or 
white  oak,  or  the  yellow  popular  and  hard  maple.  In  these  cases  the 
Cottonwood,  black  walnut,  and  yellow  poplar  would  be  spaced  8  to  12 
feet  apart  and  the  soft  maple,  hickory  or  white  oak,  and  hard  maple 
would  be  planted  midway  between  them.  Such  a  combination  in- 
duces rapid  height  growth  of  the  first-named  kinds  of  trees  and 
causes  them  to  shed  their  lower  branches  early  in  life;  but  because 
of  the  ability  of  the  maple,  hickory,  and  oak  to  live  under  the  shade 
of  the  Cottonwood,  walnut,  and  poplar,  the  ground  is  kept  well 
shaded  and  in  good  condition.  It  being  kept  in  mind  that  where 
wide  spacings  are  followed,  it  is  desirable  to  fill  in  between  with 
more  slowly  growing  but  tolerant  trees ;  spacings  about  as  indicated 
in  Table  8  should  be  given  when  the  trees  are  to.be  grown  to  an 
age  of  40  years  or  more.  It  is  not  intended  to  thin  the  stand  at  an 
earlier  age. 


Pig.  7. — Erosion  gnlley  which  could  have  been  prevented  and  may  now  he  checked  by 

forest  planting. 


Digiti 


zed  by  Google 


22  Farmers'  Bulletin  1177. 

Table  3. — Spadng  to  he  followed  in  forest  plantation. 


spacing  in  feet. 

12  by  12 

8by8 

7by7 

«by6 

5by6 

4  by  5 

Number  of  trees  required  per  acre. 

a03 

680 

880 

1,210 

1,743 

2,178 

Cottonwood. 

Yellow  poplar. 
Red  gum. 
Iroblollv  pine. 
Slash  pbie. 

Shortieafpine. 
Chestnut 
Black  locust. 
Bald  cypress. 

White  pine. 

^^ 

Black  oak. 
Black  walnut. 
White  ash. 

Hickory. 
White  oak. 
Chestnut  oak. 
Bur  oak. 
Post  oak. 
Red  elm. 
Basswood. 

Hard  maple. 
YeUowbMu 
Beech. 

White  qjruoe. 
Red  spruce. 
Fir. 

The  species  in  the  last  two  columns  will  withstand  considerable 
shade  without  being  killed,  and  accordingly  are  the  ones  which  can 
most  safely  be  used  in  planting  midway  between  such  trees  as  are 
shown  in  the  first  three  columns. 

If  seed  are  to  be  sown  rather  than  trees  planted,  the  quantity  to  be 
used  per  acre  depend)^  upon  a  number  of  considerations,  such  as  the 
quality  of  the  seed,  the  amount  of  preparation  given  the  soil,  the  dan- 
ger of  destruction  of  the  seed  by  squirrels,  mice,  birds,  etc.,  its  price, 
the  rate  of  growth  of  the  seedlings,  and  their  sensitiveness  to  frost, 
drought,  and  other  such  damage.  If  the  seed  is  scattered  broadcast 
on  soil  prepared  by  plowing  and  harrowing  like  grain,  some  such 
amounts  as  follow  will  be  required  per  acre: 


White  and  chestnut  oaks-bushels..  12 

Red  and  black  oaks do 8 

Ash pounds—  40 

Beech do 130 

Maple do 40 

Elm do 24 

Birch do 32 


Fir pound8_»  45 

Spruce do 6 

White  pine do 8 

Red  pine do 5 

Slash  pine r do '3 

Chestnut bushels..  8 

Hickory do. —  8 


If  the  seed  are  to  be  placed  in  prepared  spots  evenly  spaced  over 
the  area,  two  or  three  such  seed  as  walnuts,  hickory  nuts,  or  acorns 
should  be  placed  in  each  spot  and  about  10  of  any  of  the  other 
species.  This  is  simply  to  guard  against  failure  due  to  the  seed's 
not  sprouting,  its  destruction  by  rodents,  or  the  death  of  some  of 
the  seedlings  after  sprouting  has  occurred.  The  total  quantity  re- 
quired per  acre  is  about  one-fourth  to  one-third  that  necessary  in 
broadcast  sowing. 

Stock. — In  general  there  is  more  certainty  of  success  from  plant- 
ing trees  grown  in  a  nursery  than  from  sowing  seed  directly  on  the 

>  To  he  sown  broadcast  in  grass  and  run  OTer  with  spike-tooth  harrow. 
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permanent  site.  The  nut-bearing  trees,  however — wabiut,  oaks,  and 
hickories — develop  during  their  first  year  a  deep  taproot  with  very 
few  laterals.  This  rather  unfits  them  for  growing  in  a  nursery 
and  later  removing  them  to  the  field.  The  most  practicable  method 
with  these  species  is  to  sow  the  nuts  directly  in  cultivated  spots 
in  the  field.  Fall  sowing  is  usually  preferable  to  spring  sowing 
unless  there  is  danger  of  the  nuts  being  disturbed  by  rodents. 

One-year-old  hardwood  seedlings  and  two  or  three  year  old 
nursery-grown  coniferous  seedlings  or  transplants  are  the  b^  classes 
of  stock  for  planting.  They  are  not  so  large  as  to  be  unduly  ex- 
pensive, and  ordinarily  small  stock  is  more  likely  to  succeed  than 
large.  Transplant  stock  of  coniferous  species  usually  has  a  better 
root  and  is  sturdier  than  seedling  stock.  Accordingly  it  is  more 
suited  for  planting  on  inhospitable  sites  and  on  all  sites  where  no 
cultivation  can  be  given  following  planting. 

Hardwood  seedlings  can  very  easily  be  grown  for  planting.  The 
seed  can  be  collected  locally  or  bought  It  should  be  sown  in  pre- 
pared beds  in  much  the  same  manner  as  a  vegetable  crop,  and  the 
young  trees  will  require  no  more  attention  than  such  a  crop. 
Coniferous  seedlings  or  transplants  require  more  attention  for  their 
successful  production,  and  it  will  usually  be  best  to  purchase  such 
stock  from  a  reputable  nurseryman  or  from  the  State  nursery,  if 
one  is  maintained.  At  present  the  following  States  maintain  their 
own  nurseries  and  distribute  trees  either  free  or  practically  at  cost 
to  planters  within  the  State:  Maine,  New  Hampshire,  Vermont, 
Massachusetts,  New  York,  Pennsylvania,  Maryland,  Virginia,  Ohio, 
Michigan,  North  Dakota,  Kansas,  Wisconsin,  and  Kentucky. 

If  purchased  from  nurserymen,  the  cost  of  hardwood  stock  will 
range  from  $2  to  $10  per  thousand  trees,  and  that  of  conifers  from 
$3  to  $12.  A  list  of  the  nurseries  which  handle  stock  suitable  for 
forest  planting  can  be  secured  from  the  Forest  Service,  Washing- 
ton, D.  C,  for  all  the  more  important  species. 
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PROTECTION  and  proper  cutting  or  '  Veeding''  help  the 
•*■  farm  woods  in  the  same  way  that  they  help  field  crops. 

Trees  grown  so  dose  together  in  stands  that  their  tops 
are  nearly  in  contact  produce  clear  high-grade  timber 
products. 

Young  trees  should  be  coming  up  in  the  openings.  Such 
trees  should  be  encouraged  by  keeping  out  Uvestock  and 
fire  and  by  the  use  of  proper  cutting  methods.  Sometimes 
it  is  necessary  to  plant  young  trees. 

In  cutting  timber  inferior  kinds  of  trees  should  be  cut  to  a 
smaller  diameter  than  the  more  valuable  trees,  and  all 
defective  trees  should  be  removed  in  order  to  improve  the 
quality  of  the  farm  woods. 

Grass  in  the  woods  is  a  sign  that  the  trees  are  not  close 
enough  together  or  that  the  woods  are  being  mistreated. 
Pasturing  and  timber  raising  at  the  same  time  on  the  same 
area  are  mutually  disadvantageous. 

Timber  is  an  important  farm  crop,  helping  to  increase 
materially  the  total  farm  income. 

Care  and  improvement  of  stands  of  timber  pay  the  farmer 
well.  When  given  a  Uttle  help  and  guidance  by  protection 
and  the  right  use  of  the  ax  and  saw,  nature  responds 
quickly  in  stimulated  growth  and  also  in  improvement  in 
the  quality  and  value  of  the  product. 

Tashinffton,  D.  C  iMoed  March  1916 

ReviMd  Febraaiy  1939 
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CARE  AND  IMPROVEMENT  OF  THE  FARM 

WOODS 

By  C.  R.  TiLLOTSON,  senior  forester.  Forest  Service 
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INTRODUCTION 

THE  FARM  WOODS  frequently  furnish  an  essential  portion  of 
the  farm  income.  Providmg  proper  conditions  for  the  growth  of 
the  trees  will  pay  the  farmer  well  both  in  comfort  and  in  cash.  If 
properly  caiw  for,  the  woods  will  furnish  at  all  times  a  convenient 
supply  of  timber,  fuel,  fencing^  and  the  like  for  home  use  and  at  inter- 
vals will  yield  valuable  material  for  market.  If  neglected  or  abused, 
fann  timber  stands  are  sure  to  deteriorate  and  may  eventually  dis- 
appear altogether. 

On  farms  which  have  no  woods  the  owner  will  often  find  neglected 
comers  or  poor-soil  slopes  where  planted  trees  would  be  a  profitable 
mvestment.  The  most  should  be  made  of  these,  for  there  are  times 
when  wood  is  as  urgently  needed  as  the  proddt-^ts  of  the  kitchen  garden. 
The  aim  of  this  bndetin  in  to  point  out  methods  of  caring  for  and  im- 
proving farm  woods  so' as  to  make  them  contribute  as  much  as  possible 
to  both  the  owner's  cohvenieAiQe  and  hj^  purse. 

By  far  the  greater  number, of  farm  "^imb^r  stands  are  in  need  of 
improvement.  Poorer  species  are  in  the  majority  and  are  crowding 
out  the  better  ones,  many  of  the  trees  are  overmatiu'e,  some  show 
evidence  of  attack  by  insects  or  disease,  some  are  dead,  young  trees 
are  entirely  lacking  m  the  open  places,  and  grazing  is  often  allowed 
to  the  extent  of  damaging  the  older  trees  and  preventing  reproduc- 
tion. Improvement  of  these  conditions  may  be  secured  through 
judicious  use  of  the  ax,  by  assisting  natural  reproduction,  by  the  gen- 
eral exclusion  of  livestock  from  the  woods,  and,  where  necessary, 
throng  planting  small  trees,  acorns,  or  nuts. 

TYPES  OF  WOODS 

There  are  two  general  types  of  farm  woods,  each  of  which  requires 
a  diflFerent  method  of  handling:  (1)  Those  characterized  by  the  pres- 
ence of  old  trees  which  dominate  the  stand,  and  (2)  those  made  up  of 
a  nearly  even-aged  stand  of  second-growth  trees. 
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Where  old  trees  dominate  the  stand  they  may  ahnost  totally  exclude 
the  younger  growth,  or  they  may  exist  only  as  a  few  scattered  indi- 
viduals throughout  the  stand.  Such  timber  is  very  likely  to  be 
deteriorating  m  quality.  The  problem  is  gradually  to  remove  it,  at 
the  same  time  provide  for  a  new  stand  of  seSilings,  and  keep  the  stand 
of  timber  growing  at  a  good  rate.  From  the  standpoint  of  sound 
business  management,  mature  trees  should  be  cut  just  as  ripe  wheat 
or  oats  are  cut.  The  cutting  of  such  trees  usually  is  also  desirable  for 
the  good  of  the  remaining  stand.  Dead  or  diseased  timber  should 
not  be  allowed  to  stand.  The  first  operation  necessary,  then,  in  woods 
of  this  type  is  to  cut  out  at  once  the  dead  and  diseased  material.  The 
second  is  to  cut  the  mature  living  trees  as  soon  as  sufficient  reproduc- 
tion is  started  in  the  openings  and  marketing  conditions  permit  a 
satisfactory  sale.  Heavy  stands  composed  almost  wholly  of  mature 
trees  should  not  be  removed  all  at  once  but  gradually,  to  provide  for 
a  recurring  income  over  a  period  of  years. 

In  woods  where  the  stand  of  old  trees  is  not  dense  and  reproduction 
is  already  well  started,  the  matiu'e  trees  should  be  cut  as  soon  as  this 
can  be  done  profitably.  Unless  removed,  these  mature  trees  wiD 
suppress  and  kill  yoimg  trees  otherwise  which  would  eventually  be 
very  valuable. 

Where  the  woods  are  made  up  of  nearly  even-aged  stands  of  second- 
growth  trees,  undesirable  species  may  predominate  and  may  be 
crowding  out  the  better  ones,  or  the  stand  may  be  overcrowded  or 
understocked  and  not  reproducing.  The  improvement  of  such  woods 
may  be  brought  about  oy  various  cuttings  known  as  improvement 
cuttings  and  also  by  practicing  certain  methods  of  regeneration,  both 
discussed  later. 

Thus,  as  a  rule  the  harvesting  of  timber  on  small  tracts  such  as 
the  average  farmer's  woodland  is  a  gradual  process.  The  general  rule 
to  be  kept  in  mind  is  to  cut  selectively,  lightly,  and  profitably,  and 
thus  keep  the  stand  in  perpetual  production. 

ESSENtjTAIiS  •OF^qOOD  FARM  WOODS 

The  timber  crop,  like  any  other,  should  be  judged  by  its  quantity 
and  quality.  The  end'^oi|gt4r  tlle|:ef ore;  should  be  to  secure  a  full 
stand  of  trees  of  high-quality.^  Forttiilately,  the  quality  of  timber  is 
determined  very  largely  by  now  close  together  the  trees  are.  To  be 
of  high  quality,  timber  must  be,  for  a  considerable  part  of  its  height, 
free  from  limbs  which  are  the  cause  of  knots;  it  must  be  taU;  and  it 
must  not  taper  too  much  from  the  butt  to  the  top  of  the  last  log. 
In  a  dense  stand  of  timber  there  is  much  competition  for  sunlight 
among  the  individual  trees,  with  the  result  that  height  growth  is 
increased.  Trees  in  crowded  stands  are  usually  taller  than  those  in 
uncrowded  stands  of  the  same  age.  When  the  trees  are  crowded  so 
that  sunlight  does  not  reach  the  lower  branches,  these  branches  soon 
die  and  become  brittle;  they  then  fall  off  or  are  broken  off  by  the  wind, 
snow,  or  other  agencies.  By  this  process  trunks  are  formed  which 
are  free  from  limbs,  and  hence  of  high  quality. 

When  trees  are  crowded,  their  diameters  do  not  decrease  rapidly 
from  the  butts  to  the  tops.  In  uncrowded  stands  just  the  opposite 
is  true;  height  growth  is  usually  less;  the  lower  branches  continue 
to  live,  increase  in  size,  and  form  large  knots;  and  there  is  a  much 
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greater  taper  in  the  trunks  of  the  trees.  It  is  evident,  therefore, 
that  in  good  stands  the  trees  should  be  so  crowded  that  the  crown  or 
top  of  each  individual  tree  is  nearly  in  contact  with  those  of  its  nearest 
neighbors.  A  well-stocked  stand  of  trees  produces  not  only  a  larger 
number  but  also  a  greater  proportion  of  hirfi-quaUty  trees  than  an 
uncrowded  stand  occupying  an  equal  area.  This  is  shown  in  figure  1. 
This  fact  is  of  vital  importance  because  the  price  of  logs  of  first  quality 
is  usually  from  one  and  one-half  to  two  times  as  much  as  that  paid 
for  logs  of  poor  quaUty.  Likewise  clear  straight  trees  are  necessary 
to  make  poles  or  piling. 

DENSITY  OR  STOCKINQ 

The  approximate  number  of  trees  desirable  per  acre  is  given  in 
table  1.  The  figures  apply  to  oak,  aspen,  hickory,  elm,  and  ash,  but 
are  from  15  to  20  percent  too  low  for  maple,  basswood,  yellow  birch, 
beech,  and  white  or  red  pine.  For  shortleaf,  loblolly,  and  slash  pines 
the  nimibers  should  be  twice  or  three  times  those  given  in  table  1  if 
the  stands  are  to  be  well  stocked. 

Table  1. — Desirable  number  of  trees  per  acre  * 


Dnmeter  4H  feet,  breast  high  (inches) 

Number  of  trees  >  when  their  diameters  range 
from— 

Number 
of  trees t 
when  all 

2  to  10 
inches 

2  to  14 
inches 

6  to  18 
inches 

10  to  24 
inches 

are  of 
uniform 
diameter 

2 

400 
180 
106 
05 
50 

300 
130 
75 
45 
30 
25 
20 

2,000 

4 

900 

5 

75 
45 
30 
25 
20 
15 
12 

510 

%     ..  .                 

320 

10 

30 
20 
16 
12 
11 
9 
8 
7 

235 

12 

170 

14 

130 

19 

lUO 

18                           

85 

30 



75 

22                                 .                 

65 

24 - 

55 

Total            - 

800 

625 

222 

113 

1  Data  furnished  by  E.  L.  Sponsler,  University  of  Michigan. 
>  Of  the  respective  diameters  indicated  in  the  first  column. 


KINDS  OR  SPECIES  OP  TREES 

From  the  standpoint  of  rate  of  growth  and  marketing,  some  species 
are  preferable  to  others.  Black  walnut,  white  oak,  and  yellow  poplar, 
for  mstance,  are  now  of  more  value  than  black  oak,  sycamore,  or 
beech.  It  is  probably  best,  as  a  rule,  to  grow  those  species  which 
will  produce  the  largest  amount  of  wood  within  a  specified  time 
rather  than  to  attempt  to  grow  the  species  most  valuable  at  a  par- 
ticular time.  This  means  that  trees  of  the  most  rapid  growth  which 
are  well  adapted  to  the  region  and  situation  and  not  subject  to  serious 
insect  or  disease  attacks  should  be  left  to  build  up  the  stand. 

The  comparative  rates  of  diameter  growth  of  the  most  imp)ortant 
species  for  which  data  are  available  are  about  as  shown  in  the  tabula- 
tion on  page  5.^  For  the  rates  of  growth  of  individual  species  in  dif- 
ferent regions  table  3  (p.  22)  should  be  consulted. 

1  Based  on  measurements  of  natural  forest  stands  except  where  marked  with  an  asterisk  (*),  in  which 
case  the  flgoros  are  based  on  growth  in  forest  plantations. 
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Avecace  number  of  yean  re- 
qnlnd  to  grow  1  inch  in  di-  Spedes 

ametcr 

2to4 Cottonwood,*   black   willow,*   white   willow,*   honey- 
locust,*  black  locust. 

ypress,  slash  pine,  loblolly  pine, 
tple,*  white  elm,  yellow  poplar,* 

Bush,*  boxelder,*  black  walnut,* 
le,*  butternut,  red  oak,  southern 
*  bur  oak,  aspen,*  Osa^ge-orange, 

shestnut  oak,  paper  birch,  yellow 
beech, 
■owth). 


ly  those  listed  in  the  last  four 
nerchantable  size  as  soon  as 
dpoint  should  not  be  favored 
ihe  more  rapid-growing  kinds 
w-CTOwin^  species  for  farm 
ludly  desirable  to  encourage 
le  owner  wishes  material  par- 


JTTINGS 

of  the  trees  in  a  stand  for  the 
mprovement  cutting.  When 
^plings,  such  cuttings  are  for 
len  made  in  somewhat  older 
when  made  in  stands  where 
able  young  growth,  they  are 


ess  valuable  species,  such  as 
(or  scrub)  pine,  threaten  to 
3re  valuable  species  such  as 
etimes  arise  too  thickly  from 
reproduction  of  good  species 
ne  of  the  trees  should  be  re- 
han  the  weeding  out  of  the 
s  where  these  interfere  with 
ling  the  tops  of  the  inferior 
'  the  eroima  may  be  followed, 
rce  the  growth  of  the  better 
3  ground.  Both  to  decrease 
lose  inferior  trees  which  are 
Bs  should  be  removed.  The 
[nail  to  pay  for  the  expense 
lies  in  the  bettering  of  the 
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THINNINGS 

Young  stands  ordinarily  reach  a  condition  at  ages  of  from  15  to 
20  years  which  makes  removal  of  some  of  the  trees  advisable.  By 
means  of  thinning,  the  stand  of  trees  that  is  to  fonn  the  mature 
crop  can  be  regulated  and  improved.  The  principle  is  the  same  as 
that  applied  by  truck  gardeners  or  orchanusts  who  thin  out  their 
crops  to  secure  the  best  development  of  a  portion  rather  than  a  poor 
development  of  the  whole.  By  crowding  at  the  beginning,  trees  of 
high  commercial  quality  are  produced;  but  if  crowdmg  is  allowed  to 
continue  after  the  lower  branches  die,  it  will  cause  stagnation  both 
in  diameter  and  height  growth. 

The  presence  of  dead  or  dying  trees  in  the  stand,  a  dense  interlocking 
of  the  tops  or  true  canopy,  stems  very  slender  in  proportion  to  their 
height,  or  an  apparent  stagnation  in  the  height  growth,  indicate  that 
a  thinning  is  needed.  Unless  the  condition  of  the  stand  makes  earlier 
thinnings  desirable,  the  best  practice  is  to  defer  the  first  one  until 
the  product  is  merchantable  and  of  sufficient  size  and  value  to  pay 
for  the  operation.  Thinning  should  be  repeated  as  often  thereafter 
as  the  wood  growth  has  accumulated  in  sufficient  quantity  to  pay 
for  the  cost.  Often  thinnings  should  be  made  every  5  years.  Loght 
thinning  every  3  to  5  years  is  preferable  to  heavier  thinning  at  longer 
intervals.     The  tendency  always  is  to  cut  too  heavily. 

Fuel  wood,  pulpwood,  and  posts,  will  ordinarily  be  obtained  from 
the  first  thinnmgs  and  larger-sized  material  from  the  later  ones.  In 
a  small  woods,  thinnings  may  be  made  by  the  owner  at  odd  times  at 
no  cost  other  than  his  own  labor.  When  trees  are  cut  for  any  use, 
care  in  their  selection  will  pay  in  avoiding  damage  to  the  future  stand. 

As  a  rule  the  trees  having  the  least  prospective  value  should  be 
removed  (fig.  2).  In  any  yoimg  stand  the  trees  may  be  assigned  to  sev- 
eral classes  according  to  the  position  of  their  tops  or  crowns— dominant, 
codominant,  intermediate,  suppressed,  and  dead.  Dominant  trees  are 
the  tallest  ones,  those  whose  tops  receive  almost  complete  sunlight; 
codominant  trees  are  those  of  slightly  less  height  that  have  relatively 
good  tops  which  are  not,  however,  fully  exposed  to  sunlight;  inter- 
mediate trees,  which  are  in  the  process  of  being  crowded  out,  are 
considerably  smaller  than  those  of  the  first  two  classes;  suppressed 
trees  are  those  that  are  hopelessly  behind  in  height  growth  and  will 
either  be  killed  soon  hj  the  shade  of  the  other  trees  or  continue  to 
exist  only  as  stunted  mdividuals.  The  trees  which  remain  after  a 
thinning  should,  as  a  rule,  be  those  of  the  best  form  regardless  of  species, 
the  most  rapid  growing,  and,  presumably,  those  of  the  highest  final 
market  value. 

The  trees  to  be  removed  should,  accordingly,  be  the  dead  ones  and 
those  of  the  least-valuable  and  the  slowest-growing  species  in  the 
suppressed  and  the  intermediate  classes;  but  insect-  and  disease- 
infected  specimens  of  all  classes  should  by  all  means  be  taken  out. 
To  obtain  a  proper  opening  of  the  crown  canopy,  some  of  the  dominant 
and  codominant  trees  may  also  have  to  be  cut. 

In  thinning,  it  must  be  remembered  that  the  condition  of  the  soil 
very  much  influences  the  health  and  vigor  of  the  forest  trees.  The 
soil  should  be  kept  fresh,  soft,  loose,  and  free  of  a  mat  of  grasses. 
With  field  crops  tiiis  condition  is  attained  by  cultivation.  In  woods  it 
must  be  secured  by  keeping  the  groimd  shaded  and  free  from  the 
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trampling  of  livestock.  In  making  thinnings,  therefore,  it  is  desirable 
to  retain  any  of  the  intermediate  or  suppressed  trees  which  are  neces- 
ssltj  for  shading  the  ground. 

The  extent  to  which  the  overhead  crown  canopy  of  a  stand  may  be 
opened  depends  largely  on  the  rate  of  growth  of  the  trees  and  their 
demands  for  li^ht.  In  general,  openings  should  not  be  so  large  that 
they  will  not  close  again  within  from  3  to  5  jrears  through  the  growth 
of  the  remaining  tree  tops.  In  stands  of  rapid-growing  trees,  such  as 
Cottonwood,  yeflow  poplar,  red  gum,  loblolly,  or  slash  pine,  the  crown 
canopy  of  the  dominant  class  of  trees  can  be  opened  to  a  greater  extent 
than  in  stands  of  dower-growing  species,  such  as  white  oak,  ash,  bass- 
wood,  etc.     Definite  rules  regarcUng  the  amount  of  material  to  be 


Figure  2. — Trees  to  be  cut  in  improving  the  woods  should  be  marked  with  paint 
or  whitewash.  The  best  time  for  marking  is  when  the  leaves  are  on;  the  best 
time  to  cut  is  usually  in  the  winter.  If  the  crooked,  diseased,  and  slow-growing 
trees  are  removed,  the  growth  rate  and  the  cash  value  of  the  remaining  trees  will 
immediately  begin  to  increase. 

removed  are  not  possible  for  all  conditions,  but  generally  not  more  than 
from  one-fifth  to  one-fourth  of  the  wood  volume  should  oe  removed  at  a 
time  (fig.  3). 

The  returns  from  thinnings  will  depend  largely  upon  the  market 
for  the  material  removed.  If  the  material  is  small  and  suitable  only 
for  a  poor  class  of  cordwood,  it  is  quite  likely  that  the  product  will  not 
pay  for  the  cost  of  the  operation.  It  must  be  remembered,  however, 
that  the  increased  growth  and  value  of  the  remaining  product  will 
usually  fully  offset  this  cost.  The  material  taken  out  m  thinnings 
may  accordingly  be  considered  as  net  gain.  Where  the  market  is 
good,  thinnings  have  been  made  at  a  net  profit  of  from  25  cents  to  $2 
per  cord.     In  one  8-acre  woods  of  white  pine  in  Connecticut  thin- 
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nings  netted  the  owner  $44.32  per  acre.  When  the  thinning  removes 
material  suitable  for  posts,  handle  and  hub  stock,  small  piling,  or  ties, 
tilie  operation  undoubtedly  will  pay  for  itself.  Pulpwood  offers  an  ex- 
cellent market  for  wood  cut  in  improving  the  stand.     The  stumpage 


Figure  3. — Well-managed  farm  woods  in  which  the  defective  and  less-valuable 
trees  have  been  cut  for  fuel  wood:  A,  Mixed  hardwoods,  including  white  and  red 
oaks,  hickories,  and  yellow  or  tulip  poplar;  B,  8  cords  per  acre  have  been  cut, 
leaving  200  to  300  trees  per  acre  to  grow  high-quality  timber  products. 

returns  vary  all  the  way  from  10  cents  a  cord  for  pine  in  some  parts 
of  the  South  to  several  dollars  for  spruce  in  New  England. 

LraSRATION  CUTTINGS 

Scattered  old  trees  suppressing  valuable  voung  growth  will  often  be 
foimd  in  woods  that  have  been  formed  from  seeding  by  adjoining 
trees  of  such  an  area  as  a  worn-out  pasture.     The  first  trees  to  start 
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often  have  an  abundance  of  room  and  consequently  form  very  branchy 
stems  and  wide-spreading  crowns.  Such  trees,  commonly  known  as 
"wolf"  trees,  will  never  be  of  much  value  for  Imnber  or  poles,  and  their 
wide-spreading  habit  often  results  in  suppressing  and  killing  younger 
and  better-fonned  seedlings  or  saplings  which  ultimatelv  would  be  of 
considerable  value  if  the  conditions  were  more  favorable.  It  is  best 
f  '  -       .-     eesatonce.     A  very  similar  condi- 

are  the  remnants  of  virgin  stands, 
vhich,  through  shading,  are  hinder- 
)f  ten  these  older  trees,  because  they 
id,  have  a  high  commercial  value. 
\  a  satisfactory  sale  can  be  arranged 


F-2 19930.  F-38975A 


oaent  cuttings:  A^  Cut  out  rough,  limby 
B,  cut  grapevines,  except  a  few  on  low- 
'his  farmer  let  the  grapevine  kill  this  fine 
)y  the  home. 

CUTTING  OUT  VINES 

Grapevines,  ivy,  honeysuckle,  and  woodbine  occur  Mddelv  in  the 
woods  and  often  twine  about  the  trimks  and  spread  throughout  the 
tops  of  the  trees.  They  affect  both  conifers  and  hardwoods  and  do 
more  damage  than  is  commonly  realized,  as  shown  in  figure  4.  When 
they  are  large,  their  heavy  fohage  and  small  branches  shade  out  and 
kill  the  leaves  and  thereby  the  trees.  Also  by  their  sheer  weight  they 
often  bend  over  the  tops  of  the  trees,  which  are  thus  either  killed  or 
made  \mthrifty. 

The  vines  themselves  have  no  material  value,  and  they  should 
accordinglv  be  eliminated  by  severing  the  main  stem  near  the  groimd. 
It  will  be  best  to  carry  on  this  operation  while  the  vines  are  small  and 
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before  they  have  done  any  appreciable  damage;  and,  if  lack  of  time 
prevents  a  thorough  job,  cut  at  least  the  larger  ones  which  obviously 
are  doing  most  harm.  The  food  value  to  wildlife  of  fruit  from  differ- 
ent kinds  of  vines  is  something  which  should  always  be  kept  in  mind. 
It  is  always  well,  therefore,  to  leave  some  vines  on  trees  of  Uttle  com- 
mercial value  because  of  their  importance  in  maintaining  a  full  meas- 
ure of  beneficial  or  valuable  population  of  birds,  rodents,  and 
mammals. 

PASTURING  FARM  WOODS    " 

Pasturing  the  woods  has  been  one  of  the  chief  causes  of  their  deple- 
tion and  low  earning  power.  The  severity  of  the  damage  depends 
largely  upon  the  number  of  stock  and  the  size  of  the  woods.  One 
characteristic  of  a  heavily  pastured  woods  is  the  almost  complete 
absence  of  young  growth,  or  its  existence  only  in  small  ragged  patches 
as  broken  or  scrubby  stuff.  Cattle,  horses,  sheep,  or  goats  eat  young 
seedlings,  particularly  the  hardwoods,  trample  them  out,  or  brush 
against  them  and  break  them  off.  Hogs  eat  the  seed  and  thus  prevent 
reproduction  from  starting,  or  root  young  seedlings  out  of  the  ground, 
and  sometimes  eat  the  roots  (figs.  5  and  6). 

In  those  parts  of  the  southern  longleaf  pine  region  where  hogs  run 
at  will,  they  are  known  to  do  a  great  deal  of  damage  to  longleaf  pine 
seedUngs  and  often  damage  trees  several  feet  in  height.  When  dnven 
out  of  the^wamps  by  high  water  in  the  late  winter  and  early  spring, 
they  root  up  the  longleaf  pine  seedlings  and  eat  the  sponge  bark  on 
the  roots.  Observations  first  carried  on  at  Urania,  La.,  have  shown 
stands  of  several  thousand  longleaf  pine  seedlings  per  acre  on  areas 
protected  against  hogs  and  no  seedlings  on  adjacent  areas  which  were 
unprotected.  Generally  the  grazing  of  other  hvestock  in  the  southern 
pines  is  not  particularly  harmful  and  may  even  be  beneficial  in  reducing 
the  fire  hazard. 

Tree  growth  is  severely  damaged  through  trampling  and  woimding 
the  roots  and  through  compacting  the  soil  to  such  an  extent  that  it  is 
almost  impervious  to  water.  Horses  sometimes  peel  the  bark  from 
trees.  Ola  trees  show  the  abuse  in  the  dying  of  their  tops,  in  a  de- 
crease in  the  amoimt  of  foliage,  and  often  in  the  beginning  of  decay 
at  the  butts.  A  light  cover  of  grass  then  makes  its  appearance  and 
increases  the  drying  of  the  soU. 

When  the  crown  canopy  of  a  woods  in  unbroken  and  young  growth 
is  not  desired,  a  few  cattle  may  be  grazed.  They  should  not,  how- 
ever, be  turned  in  when  the  groimd  is  very  soft — when  the  frost  is 
going  out,  for  instance,  or  during  a  rainjr  season.  The  soil  is  t6o 
easily  compacted  at  that  time.  When  it  is  desired  to  secure  natural 
reproduction,  hogs  may  be  turned  into  the  woods  shortly  before  the 
seed  is  to  fall.  They  will  root  up  the  ground  and  put  it  m  good  con- 
dition for  the  reception  of  the  seed.  Thereafter,  however,  they  should 
be  kept  out. 

Goats  and  sheep  should  be  allowed  in  the  woods  only  when  it  is 
desired  to  clear  up  brush  of  undesirable  species,  so  as  to  make  possible 
the  reproduction  of  better  ones.  If  the  better  species  are  already 
present  in  mixture  with  the  poorer  ones,  some  method  of  cutting, 
rather  than  grazing,  should  be  followed  to  clear  the  area  of  the  poorer 
species.     Horses  should  at  no  time  be  permitted  in  the  woods. 
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Figure  6. — Woods  protected  from  livestock  are  reproducing  themselves  by  seeds 
and  sprouts  and  growing  rapidly  because  of  the  shade  and  moisture  afforded 
by  the  natural,  spongy  ground  cover  of  humus,  litter,  and  young  growth. 
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Stockmen  are  c^uite  generally  agreed  that  grass  produced  under  the 
shade  of  timber  is  considerably  less  nutritious  than  the  same  species 
growing  in  full  sunlight.  It  is  also  usually  much  more  sparse.  The 
actual  value,  then,  of  woodland  pasture  is  small.  Fifty  cents  to  one 
dollar  per  acre  per  year  is  probably  a  Uberal  estimate  of  the  value  of 
woods  forage.  Thnfty.  fully  stocked  stands  of  timber  will  grow  at 
the  rate  of  250  or  more  Doard  feet  of  lumber  per  acre  or  the  equivalent 
in  other  products  per  year.  Considering  only  this  growth  and  assum- 
ing the  value  of  the  standing  timber  to  be  from  $5  to  $15  per  1,000 
feet  board  measure,  the  value  of  the  timber  growth  is  from  $1.25  to 
$3.75  per  acre  per  year.  Stumpage  values  are  sometimes  much  higher 
than  this,  especially  if  there  is  considerable  white  oak,  yellow  poplar, 
walnut,  or  other  valuable  species  in  the  stand.  If  the  tunber  is  given 
good  care,  moreover,  the  growth  should  be  as  much  as  500  board  feet 


Figure  7. — This  farmer  has  good  reason  to  be  commended  for  his  profitahle 
practice  of  excluding  all  livestock  from  this  woods  and  afifording  the  animals 
plenty  of  shade  in  a  sunlit  pasture. 

per  acre  per  year.  The  greater  value  of  the  woods  for  growing  timber, 
as  compared  with  the  value  of  its  forage  only,  is  apparent  (fig.  7). 

It  must  not  be  thought  possible  to  secure  this  growth  of  timber 
and  utilize  the  woods  for  pasture  at  the  same  time.  Grass  in  the 
woods  is  almost  an  infallible  indication  that  the  woods  are  not  fully 
stocked  or  are  being  mistreated.  Grass  will  not  thrive  without  strong 
sunlight,  and  in  a  woods  in  good  condition  sunlight  reaches  the  forest 
floor  only  to  a  very  limited  extent.  Pasturing  and  timber  production 
cannot,  therefore,  be  practiced  on  the  same  area  except  to  their  mutual 
disadvantage;  and  the  combination  of  the  two  will  not  pay  the  owner 
as  well  as  the  practice  of  either  one  separately. 

However,  the  value  of  shade  to  stock  is  sometimes  very  considerable 
as  compared  with  the  loss  in  timber  growth  because  of  pasturing.  If, 
however,  shade  rather  than  forage  is  the  chief  value  of  the  woods  to 
stock,  it  can  usually  be  provided  by  allowing  the  stock  to  range  in 
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only  a  portion  of  the  woodland.    The  remainder  may  more  profitably 
be  devoted  to  the  production  of  wood  alone. 

FIRE  PROTECTION 

In  the  NorUi,  because  farm  woods  exist  for  the  most  part  as  small, 
scattered  bodies  of  timber,  which  are  constantly  imder  the  owner's 
supervision,  there  need  be  very  Uttle  damage  from  fires.  In  tiie 
South,  where  farm  woodlands  are  often  of  considerable  extent  and 
where  it  is  still  the  common  practice  of  some  people  to  bum  the  woods 
for  various  reasons,  special  precautions  need  to  be  taken  to  keep  out 
firee. 

It  is  commonly  possible  to  plow  several  furrows  aroimd  the  woods, 
which  will  assist  in  stopping  a  fire.  Perhaps  a  close  watch  during  the 
Are  season  and  vifforous  measures  to  fight  fire  once  started  are  the 
best  that  can  be  done  at  present.  In  Edition,  an  endeavor  can  be 
made  to  arouse  public  sentiment  a|;ainst  setting  fire  in  the  woods. 
Owners  are  increasingly  concerned  about  fires  in  their  woods,  because 
they  do  realize  that  tnese  may  do  great  damage.  Fire  bums  the  fallen 
leaves  and  accumulated  Utter  of  several  years^  thus  destroying  the 
material  with  which  trees  enrich  their  own  soil.  The  soil  oecomes 
exposed,  evaporation  is  greater,  and  more  of  the  rain  and  melted 
snow  runs  off  the  surface.  The  roots  may  also  be  exposed  and  burned. 
Conditions  are  such  that  the  vitality  of  the  trees  is  weakened  and 
ih&T  rate  of  growth  decreased.  Fires  often  kill  a  CTeat  many  of  the 
youne  seedlings  up  to  1  inch  in  diameter.  Althougn  this  young  stuff 
18  still  often  regarded  as  brush,  it  must  be  remembered  that  every  lai^e 
tree  was  in  the  brush  stage  once  and  that  the  brush  of  today  will  be 
the  large  timber  trees  of  me  future. 

Very  severe  fires  kill  some  of  the  laiger  trees  and  bum  through  the 
baA  of  others.  These  woimds  lower  the  value  of  the  butt  log  for 
Imnber,  and  afford  a  ready  point  of  entrance  for  rot-producing  dis- 
eases, which  often  cause  deterioration  in  the  quality  of  the  logs  for 
a  considerable  distance  above  the  woimds.  By  the  entrance  of  rot 
the  sale  value  of  a  tree  may  easily  be  decreased  by  from  one-half  to 
two-thirds.  Rotten  logs  are  seldom  classed  as  No.  1,  and  usually  as 
culls.  Fires,  then,  may  be  expected  to  destroy  the  vegetable  manure 
of  the  forest  floor,  to  km  young  growth,  to  weaken  vitafity  and  growth 
of  older  trees,  and  to  lower  me  sale  value  of  timber.  Through  the 
killing  by  fire  of  the  young  growth,  which  permits  more  light  to  reach 
the  forest  floor,  the  growth  of  grass  is  encouraged,  and  pasturing  is 
probably  made  somewhat  better,  but  is  it  beUeved  that,  everythmg 
considered,  the  burning  of  woods  to  improve  the  pasture  does  not  pay. 

The  attitude  of  the  landowner  toward  fire  has  much  to  do  with 
idiat  the  neighbors,  himters,  or  other  visitors  do  to  prevent  fire.  It 
is  possible  to  mold  local  public  sentiment  on  the  subject.  A  firebreak 
in  the  form  of  a  strip  of  plowed  furrows  exposing  fresh  mineral  soil 
around  the  timber  or  connecting  roads  or  open  fields  often  serves 
effectively  in  stopping  eroimd  fires,  or  as  a  break  in  backfiring  if  per- 
chance the  conditions  should  seem  to  warrant  this  hazardous  practice. 
Such  a  firebreak  is  shown  in  figure  8.  Tools  for  fighting  fire  include 
rakes,  shovels,  fire  flappers,  or  swatters  (rectangular  pieces  of  old 
belting  fastened  to  a  small  pole  handle),  and  buckets.  These  should 
be  kept  readily  available  diuing  fire  seasons. 
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INSECTS  AND  DISEASES 

Damage  from  either  insects  or  disease  is  always  possible.  It  is  more 
likely  to  be  serious  with  some  species  of  trees  than  with  others. 
Disease  is  likely  to  be  worse  in  woods  which  have  been  damaged  by 
fire,  grazing,  lumbering,  wind,  or  any  other  agency  which  has  served 
to  break  the  bark  or  roots  and  expose  the  living  inner  tissues. 

The  damage  done  by  a  leaf-eating  insect  is  apparent  in  the  destruc- 
tion of  the  foliage.  When  the  insect  is  one  that  works  under  the  bark 
and  either  bores  into  or  girdles  the  tree,  its  presence  is  manifested 
by  fine  sawdustlike  particles  of  wood  which  fall  out  of  the  burrows  and 
collect  either  aroimd  the  base  of  the  tree  or  at  the  entrance  of  the 
burrows.  Sap  or  gum  also  often  exudes  from  these  entrances.  When 
the  attack  is  serious,  the  leaves  of  hardwoods  change  to  their  autmnnal 
color,  while  those  of  conifers  become  brown  or  red.     The  bark  of 


Figure  8. — A  plowed  strip  several  furrows  in  width  forms  a  firebreak  for  slow 
ground  fires  and  for  backfiring  if  conditions  warrant  such  hazardous  action. 

trees  killed  by  girdling  insects  becomes  loose;  and  on  its  inner  surface, 
as  well  as  on  the  surface  of  the  wood  of  the  tree,  there  will  be  found 
more  or  less  numerous  regular  wavy  passages,  or  so-called  galleries. 
These  are  formed  by  the  grubs  as  they  eat  their  way  imder  the  bark. 
The  wood  is  their  food  during  the  course  of  their  development. 

The  presence  of  wood-rottmg  disease  is  indicated  by  hollow  stems, 
discoloration  and  rot  of  the  wood,  and  by  fruiting  bodies.  These  are 
the  mushroom-  or  bracket-shaped  bodies  which  appear  somewhere 
on  the  trunk,  branches,  or  roots  of  the  tree,  most  often  at  some  point 
where  the  tree  has  been  wounded.  Other  types  of  disease  which  may 
seriously  damage  trees  but  do  not  rot  the  wood  may  have  rather  in- 
conspicuous fruiting  bodies  but  are  manifested  by  an  unhealthy 
appearance  of  the  tree,  dying  of  the  branches,  distorted  twigs  or 
branches,  simken  places  in  the  Dark,  and  possibly  other  indications. 
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Full  infonnation  regarding  the  damage  from  either  of  these  sources 
and  the  methods  of  control  may  usually  be  secured  either  from  State 
experiment  stations  or  the  United  States  Department  of  Agriculture, 
Washington,  D.  C. 

CARE  IN  LOGGING 

When  the  timber  in  the  woods  is  being  cut,  steps  can  be  taken  toward 
insuring  the  perpetuation  of  the  woods  and  at  the  same  time  improving 
the  quality  of  the  stand.  Lumbering  operations  which  remove  only 
trees  of  high  quality,  such  as  white  oak  or  black  walnut,  and  leave 
dead,  dying,  insect-attacked  or  diseased  specimens  and  inferior  trees 
should  not  be  practiced.  The  diseased  and  dying  trees  will  be  a 
menace  to  the  remaining  healthy  ones,  and  the  beech,  black  gum, 
ironwood,  Virginia  scrub  pine,  and  other  inferior  species  which  remain 
will  scatter  their  seed  over  the  CTound^  and  very  largely  make  up  the 
future  stand.  In  cutting,  therefore,  or  in  selling  the  standing  timber, 
provision  should  always  oe  made  for  these  infenor  species  to  oe  taken 
down  to  a  smaller  diameter  than  the  more  valuable  ones  and  for  all 
defective  trees  to  be  removed.  To  make  such  a  provision  effective, 
the  owner  should  mark  in  some  manner  all  the  trees  which  he  desires 
cut  or  all  those  which  he  wishes  to  retain  in  his  woods.  To  induce 
the  lumberman  to  take  inferior  species  and  small  and  defective  trees, 
it  may  be  necessary  to  make  some  concessions  in  regard  to  price.  The 
tree^  which  remain  will  be  the  nucleus  of  the  future  crop,  and  valuable 
species  should  be  in  the  majority  in  sufficient  quantities  to  seed  the 
cut-over  areas. 

Unless  small,  straight,  and  vigorous  trees  bring  higher  prices  per 
unit  of  measure  than  large  ones  or  unless  they  are  of  species  which  it 
is  desirable  to  eliminate,  they  should  not  be  cut  by  the  woods'  owner, 
nor  should  he  allow  limibermen  to  cut  them.  As  trees  10  inches  and 
less  in  diameter  cut  only  very  small  amoimts  of  low-grade  lumber, 
they  are  of  little  value.  Ordinarily,  if  they  are  to  he  sawed  into 
lumber,  the  Imnberman  figures  on  paying  little  or  nothing  for  them. 
He  cannot  afford  to  do  ocheiwisjj.  Tree^i  of  «uch  sizes,  however,  are 
usuaUy  growing  rapidlj"  o*  will  do  so.wbeh  .the  other  trees  are  removed 
and  they  receive  more  sunlight.  Ap  tihey  increase  in  size,  they  will 
cut  not  only  more  but  also  high**.v-^de  lufiiber .  they  will,  accordmgly, 
increase  faster  in  value  than  in  iiiie.  If  is  therefore  apparent  that 
they  should  not  be  cut. 

m  felling  trees  care  should  be  taken  not  to  throw  them  into  the 
midst  of  a  group  of  young  trees;  otherwise  these  may  be  seriously 
broken  or  t^nt.  Further,  by  the  exercise  of  a  little  care  when  the 
logs  are  being  dragged  out  of  the  woods,  much  breakage,  bending, 
and  trampling  of  the  yoimg  growth  can  be  avoided.  It  must  be  kept 
in  mind  at  afl  times  that  these  young  trees  are  the  first  stage  in  the 
growth  of  the  mature  timber.  Every  care  should  be  taken  to  prevent 
their  destruction,  particularly  those  of  the  better  species,  because 
such  yoimg  trees  represent  an  established  growth  several  years  old. 
A  new  stand  of  seedlings  may  not  only  be  difficult  to  obtain,  but  it 
will  not  have  the  advantage  of  these  several  years  of  growth.  When 
standing  timber  is  sold,  the  lumberman  should  be  charged  with  pro- 
tecting this  yoimg  material  as  fully  as  possible. 
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When  cutting  for  his  own  use,  the  owner  should,  so  far  as  possible, 
observe  rules  similar  to  those  outlined  for  lumbering  operations. 
Dead  and  defective  trees  can  often  be  used  for  fuel  wood  and  pulp- 
wood,  respectively;  the  poorer  species  may  sometimes  serve  neany  as 
well  as  the  better  ones  for  a  special  farm  need;  damage  to  young 
growth  can  be  avoided;  and  the  operations  can  be  carried  on  at  such  a 
season  of  the  year  and  in  such  a  manner  as  will  aid  e£Fective  sprout 
reproduction. 

PERPETUATINQ  THE  STAND 

A  very  striking  condition  in  the  greater  niunber  of  farm  woods  is 
the  absence  of  small  trees.  In  woods  that  are  fully  stocked  with 
even-aged  trees  of  about  the  same  size,  small  trees  need  not  be  expected, 
nor  should  their  growth  be  encouraged.  Where,  however,  as  is  more 
commonly  the  case,  the  woods  are  made  up  partly  of  mature  and 
partly  of  decadent  trees  that  should  be  cut  and  whose  crowns  do  not 
fuUy  shade  the  groimd,  young  trees  should  be  coming  up  in  the  open- 
ings. Under  normal  conditions,  these  young  trees  would  be  present, 
but  because  of  pasturing  and  fires  often  they  do  not  start.  Grass  and 
weeds  appear  instead;  and,  if  pasturing  and  fires  continue,  conditions 
become  such  that,  without  aid,  there  is  Uttle  possibility  of  securing  a 
natural  growth  of  young  trees. 

NATURAL  RBSTOCKINQ  BY  SBSD 

If  the  woods  have  not  been  too  badly  abused  and  there  is  no  heavy 
sod  of  grass  present,  excluding  stock  and  fires  will  in  time  normally 
result  in  the  site's  restocking  itself  bv  natural  seeding.  Gbod  seed 
years,  however,  come  only  at  intervals.  Even  in  a  good  seed  year, 
the  seedlings  may  not  be  able  to  get  a  start  because  of  the  sod,  the 
packed  condition  of  the  soil,  or  unfavorable  weather.  Natural  repro- 
duction may,  therefore,  be  very  slow,  becoming  satisfactory  in  amount 
only  after  from  5  to  10  years.  It  will  often  be  advisable,  therefore, 
when  there  is  a  good  crqg  of  seed  on  the  .trf^,  to  put  the  ground  in 
such  shape  as  to  insi/re:  a:gQ0d  crqp  pt's^edlitigs.  Before  the  seed  is 
scattered  from  the  trees :m.thkailtilbm,*'tibie  "ground  may  be  disk- 
harrowed  or  cultivated^  or  hogs  may  be  tiUTied  m  to  root  up  the  soil. 
The  seed  will  then  lodge  in  tiie  soft  earth,  where,  upon  sprouting,  the 
roots  may  easily  take  Hold.  '  To 'prevent  undesirable  species  from 
obtaining  a  foothold,  any  trees  of  such  species  lai^e  enough  to  bear 
seed  should  be  cut  at  the  time  pasturing  is  discontinued. 

To  secure  natural  reproduction  an  old,  mature,  dense  stand  will 
normally  have  to  be  opened  up  in  two,  three,  or  more  cuttings,  each 
taking  one-third  to  one-half  or  less  of  the  trees.  The  first  cutting  is 
designed  to  open  up  the  crown  cover  somewhat,  so  that  the  leaves  on 
the  forest  floor  may  decompose  more  rapidly,  the  mineral  soil  become 
exposed,  and  the  germination  of  seed  be  more  certain.  The  remain- 
ing trees  become  more  wind-firm,  and,  as  a  result  of  their  crowns 
receiving  more  sunlight,  they  produce  more  seed.  When  the  forest 
floor  is  m  good  condition,  the  later  cuttings  may  be  made  during 
winters  following  heavy  seed  crops.  With  the  removal  of  these  trees 
the  conditions  will  be  favorable  for  the  germination  of  the  seed  and 
the  growth  of  the  seedlings.  Neither  of  the  first  two  cuttings  should 
be  so  heavy  that  enough  light  will  reach  the  groimd  to  encourage  a 
heavy  growth  of  weeds  or  grass.    The  later  cuttings  should  be  mad^ 
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after  the  seedlings  are  well  established  and  no  longer  in  need  of  the 
protection  of  the  old  trees. 

RBQBNBRATIQN  BY  SPROUTS 

It  is  not  always  possible  to  secure  a  new  growth  through  sprouts 
from  the  stumps  of  felled  trees.  Most  conifers  do  not  sprout  effec- 
tively, and  the  majority  of  hardwoods  do  not  sprout  vigorously  beyond 
the  age  of  60  years.  Basswood  is  an  exception,  for  it  can  be  depended 
on  to  sprout  well  from  healthy  stumps  up  to  an  age  of  100  years. 
Vigorous  individual  trees  of  other  species  naay  also  often  do  likewise. 
Sprout  regeneration,  then,  is  especially  applicable  to  hardwood  stands 
which  are  to  be  cut  when  young,  as,  for  mstance,  stands  which  are  to 
be  cut  over  every  20  to  30  years  for  posts  or  fuel.  It  should  be 
remembered  that  sprouting  is  most  vigorous  from  low  stumps.  It  is 
also  better  from  the  stumps  of  trees  cut  during  the  winter  or  very 
early  spring.  Such  sprouts,  moreover,  are  less  subject  to  severe 
winter  mjury  at  the  end  of  their  first  season's  growth  than  are  those 
arising  after  timber  is  felled  during  the  summer. 

In  felling  the  trees,  care  should  be  taken  to  injiu^e  the  stumps  no 
more  than  can  be  helped,  as  the  best  sprouts  will  ordinarily  arise 
from  good,  clean  stumps.  Because  of  the  clean  cut  which  it  makes, 
the  ax  is  a  better  tool  than  the  saw  in  felling  trees  where  regeneration 
by  sprouts  is  desired.  R^ardless  of  what  tool  is  used,  the  surface 
of  the  stumps  should  be  slanting,  so  that  water  will  not  collect  and 
promote  rot. 

PLANTING  TREES  OR  SOWING  SEED 

Some  woods  are  so  run  down  that  very  little  seed  is  produced  and 
natural  reproduction  cannot  be  secured  even  if  the  area  is  disked  or 
harrowed,  or  at  least  cannot  be  secured  rapidly  enough  to  be  satis- 
factory. Often  it  is  desirable  to  grow  species  different  from  those 
present  or  to  grow  a  greater  proportion  of  one  species  than  of  another. 
Sometimes  no  woods  exist  at  all,  but  one  is  desired.  In  these  cases 
planting  or  sowing  is  necessary.  The  planting  of  small  trees  is  by 
lar  the  more  successful  and  economical  method.  Nut  trees,  such  as 
oaks,  hickories,  and  walnut,  are  the  chief  lands  started  by  direct 
seeding. 

Where  it  is  desired  to  establish  a  timber  stand  by  planting  or 
sowing,  the  area  to  be  selected  for  the  purpose  merits  some  attention. 
A  large  percentage  of  the  farmers  in  the  imwooded  Plains  region  have 
planted  woods  around  their  buildings  and  feed  lots,  primarily  for 
protective  purposes.  Although  the  &ees  usually  have  been  planted 
on  very  good  agricultural  soil^,  these  men  have  considered  tree  pro- 
duction justified  even  though  the  wood  produced  might  not  equal  in 
value  the  agricultural  crops  which  might  be  grown  on  the  same  land. 
The  monetary  value  of  the  protection  to  hvestock  and  the  saving 
which  it  has  meant  in  winter  fuel  in  the  home,  is  difficult  to  estimate. 
Determinations  have  been  naade,  however,  regarding  the  effect  of 
trees  as  windbreaks  on  the  wind  velocity  and  on  crops  protected  by 
them  from  the  prevailing  summer  winds.  It  has  been  found  in  the 
prairie  region  mat  through  the  protection  afforded  by  the  most 
efficient  grove  windbreaks,  the  yield  in  farm  crops  is  increased  to  the 
extent  of  the  crop  that  could  be  grown  on  a  strip  three  times  as  wide 
as  the  height  of  the  trees. 
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Where  protection  is  not  considered  essential,  the  logical  places  for 
estabUshing  a  woods  are  on  those  portions  of  the  farm  which  have 
steep  slopes,  or  soil  so  rocky,  sandy,  or  wet  that  the  returns  from 
agricultural  crops  are  meager.  Steep  hillsides  in  particular  are  likely 
to  erode;  and  even  though  returns  can  be  secured  for  a  few  years  after 
clearing  from  growing  agricultural  crops  on  them,  they  are  likely  soon 
to  become  so  eroded  as  to  be  practically  useless  for  crops.  Such  lands 
can  be  more  profitably  devoted  to  pasturage  or  the  growing  of  timber, 
as  shown  in  figure  9.  Lowlands  which  are  not  satisfactory  for  the  grow- 
ing of  farm  crops  will  produce  excellent  stands  of  some  species  of  tmiber 
within  their  natural  range,  such  as  Cottonwood^  cypress,  red  gum, 
swamp  white  oak,  and  other  trees  of  a  moisture-lovmg  kind. 

SPECIES 

The  species  of  trees  to  be  given  preference  in  planting  reforestation 
operations  should  be  those  which  are  native  to  the  region  and  which 
are  of  the  most  rapid  growth.^  Red  and  white  pines  and  Norway 
spruce  lead  in  quantity  planted  in  the  Northern  States,  and  shortleaf , 
loblolly,  and  slash  pines  m  the  South.  Though  some  of  the  most  rapid- 
growing  trees  shown  in  the  tabulation  (pp.  22-25)  are  not  at  present 
so  valuable  commercially  as  the  most  slow-growing  ones,  their  values 
are  increasing,  and  future  increase  will  probably  ne  proportionately 
greater  than  that  of  the  others. 

SPACINGS 

The  proper  spacing  to  give  in  planting  trees  depends  largely  on  the 
form  or  habit  of  the  species  and  the  character  of  the  situation  or  site. 
In  general,  the  more  tolerant  the  trees  are  of  shade  and  the  more 
unfavorable  the  situation,  the  closer  should  be  the  spacing.  Very 
close  spacing  reduces  the  number  and  the  size  of  the  branches,  which 
means  that  the  trees  will  be  of  higher  lumber  value.  It  means,  how- 
ever, a  greater  death  rate  among  them  because  of  competition,  and 
a  higher  initial  cost  of  planting  because  of  the  greater  number  of  trees 
required  per  given  area. 

On  the  unfavorable  sites,  close  spacing  is  best.  The  same  is  true 
even  on  the  better  sites  when  cultivation  cannot  be  practiced  for  the 
first  2  or  3  years.  The  greater  number  of  trees  per  acre  offsets  the 
higher  mortality  when  first  set  out,  and  it  results  m  better  protection 
of  the  soil  because  of  the  greater  amount  of  shade  furnished. 

Species  that  are  tolerant,  that  is,  species  that  will  grow  well  under 
shade,  such  as  sugar  maple,  beech,  spruce,  shortleaf  pine,  and  hickory, 
can  be  spaced  more  thickly  than  those  that  are  not  tolerant,  such  as 
Cottonwood,  red,  loblolly  and  slash  pines,  and  black  walnut.  The  best 
results  will  ordinarily  be  secured  by  planting  a  mixture  of  species, 
such  as  Cottonwood  and  soft  maple,  black  walnut  and  sugar  maple, 
red  oak  or  white  oak,  yeUow  poplar  and  sugar  maple  or  white  ash, 
white  and  red  pines,  or  shortleaf  and  lobloUy  pines.  Black  locust  is 
a  good  tree  to  mix  with  other  hardwoods  as  it  feeds  them  nitrogen 
but  it  grows  fast  and  should  be  planted  1  to  3  years  afterward.  In 
these  cases  the  cottonwood  and  yellow  poplar  would  be  spaced  8  to 
12  feet  apart  and  black  walnut  30  or  40  feet  apart,  and  the  maples, 
oaks,  white  ash,  or  black  locust  would  be  planted  between  them. 
Such  a  combination  induces  rapid  height  growth  of  the  first-named 
kinds  of  trees  and  causes  them  to  shed  their  lower  branches  early  in 
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life;  and  because  of  the  abUity  of  the  other  species  of  trees  to  live  under 
the  shade  of  the  cottonwood,  black  walnut,  and  poplar,  the  ground  is 
kept  well-shaded  and  in  good  condition.     It  being  kept  in  mind  that 


F-2M026  F-310017 

Figure  9. — The  soil  on  this  farm-land  slope  is  deep  and  rich  and  devoted  to  field 
crops.  However,  serious  gullying  is  going  on  in  places.  The  most  practical 
treatment  is  to  check  the  erosion  and  restore  the  land  to  timber  production:  A, 
The  banks  sloped  and  ready  for  planting  small  tree  seedlings;  JS,  a  year  later, 
the  gully  slopes  are  fixed  by  a  mass  of  vegetation  including  black  locust  and 
black  walnut  trees,  lespedeza,  and  native  herbaceous  growth. 

where  wide  spacings  are  followed  it  is  desirable  to  fill  in  between  with 
more  slowly  growing  but  tolerant  trees;  spacings  about  as  indicated  in 
table  2  should  be  gjiven  when  the  trees  are  to  be  grown  to  an  age  of  40 
years  or  more.    It  is  not  intended  to  thin  the  stand  at  an  earlier  age. 
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Table  2. — Spacing  to  he  followed  in  forest  plantation 


Trees  required  per  acre  when  spaced—                                              | 

12  by  12  feet 

8by8feet 

6by6feet 

5by6ftot 

4by6feet 

Number 

Number 

Number 

Number 

Number 

308 

680 

1,210 

1.743 

2,178 

Cottonwood 

Yellow   poplar, 

White  pine,  red  pine, 
lobloDy  pine,  short- 

Hickory,  white 

Sugar  maple,  yel- 

(black walnut, 

red  gum,  slash 

oak,     chestnut 

low  birch, 

30    or    40    feet 

pine,    white 

leaf  pine,  red  oak. 

oak,    bur   oak. 

beech,  white 

apart). 

ish. 

black    oak,    black 

post    oak,    red 

spruce,     red 

locust,  southern 

elm,  basswood. 

spruce,  fir. 

cypress. 

The  species  in  the  last  two  columns  of  table  2  will  withstand  con- 
siderable shade  without  being  killed,  and  accordingly  are  the  ones  that 
may  most  safely  be  used  in  planting  midway  between  such  trees  as 
are  shown  in  the  first  three  columns. 

If  seed  is  to  be  sown  or  planted  rather  than  trees  planted,  the 
quantity  to  be  used  per  acre  depends  upon  a  number  of  considerations, 
such  as  the  quality  of  the  seed,  the  amount  of  preparation  given  the 
soil,  the  danger  of  destruction  of  the  seed  by  squirrels,  mice,  birds, 
etc.,  its  price,  the  rate  of  growth  of  the  seedlings,  and  their  sensitive- 
ness to  frost,  drought,  and  other  such  damage.  The  uncertainty  of 
successful  results  from  broadcasting  seed,  even  when  the  soil  is  pre- 
pared, makes  it  advisable  to  confine  direct-seeding  efforts  to  prepared 
and  protected  spots. 

mien  the  seeds  are  placed  in  prepared  spots  evenly  spaced  over 
the  area,  two  such  seeds  as  walnuts,  hickory  nuts,  or  acorns  should  be 
placed  in  each  spot  and  about  10  of  any  of  the  other  species.  This  is 
simply  to  guard  against  failure  of  the  seed  to  sprout,  its  destruction 
by  rodents,  or  the  death  of  some  of  the  seedlings  after  sprouting. 


STOCK 


In  general  there  is  far  more  certainty  of  success  from  planting  trees 
grown  in  a  nursery  than  from  sowing  seed  directly  on  the  permanent 
site.  The  nut-bearing  trees,  however — ^walnuts,  oaks^  and  hick- 
ories— develop  during  their  first  year  a  deep  taproot  Mnith  very  few 
laterals.  This  rather  unfits  them  for  growing  in  a  nursery  and  later 
removing  them  to  the  field.  The  most  practicable  method  with  th^e 
species  is  to  sow  the  nuts  directly  in  cultivated  spots  in  the  field. 
Fall  sowing  is  usually  preferable  to  spring  sowing  unless  there  is 
danger  of  the  nuts  being  disturbed  by  rats,  squirrels,  or  hogs. 

Ckie-year-old  hardwood  seedlings  and  1-  or  2-year-old  nursery- 
grown  coniferous  seedlings  or  transplants  are  the  best  classes  of  stock  for 
planting.  They  are  not  so  large  as  to  be  unduly  expensive,  and  ordi- 
narily small  stock  is  more  likely  to  succeed  than  large.  Transplanted 
stock  pf  coniferous  species  usually  has  a  better  root  and  is  sturdier  than 
seedling  stock.  Accordinglv  it  is  more  suited  for  planting  on  inhospi- 
table sites  and  on  all  sites  wnere  no  cultivation  may  be  given  following 
planting.    AH  of  the  southern  pines  are  planted  when  1  year  old. 

Hardwood  seedlings  may  very  easily  be  grown  for  planting.  The 
seed  may  be  collected  locally  or  bought.  They  should  be  sown  in 
prepared  beds  in  much  the  same  manner  as  a  vegetable  crop,  and  the 
young  trees  will  require  no  more  attention  than  such  a  crop.  Conifer- 
ous seedliugs  or  transplants  require  more  attention  for  successful 
production,  and  it  will  usually  be  best  to  purchase  such  stock  from  a 
reputable  nurseryman  or  from  the  State  nursery.  Most  State  forestry 
departments  maintain  nurseiies  that  grow  quantities  of  small  pines 
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and  spruces  and  some  hardwoods  to  be  sold  at  nominal  prices  for 
planting  within  the  State.  If  purchased  from  a  nurseryman,  hard- 
wood stock  will  cost  from  $2  to  $10  per  thousand  trees  and  conifers 
from  $2  to  $12.  A  list  of  State  and  other  nurseries  which  handle 
small  trees  or  seed  suitable  for  forest  planting  may  be  secured  from  the 
Forest  Service,  Washington,  D.  C. 

GROWTH  RATES  OF  DIFFERENT  SPECIES  OF  TREES 

The  rate  of  growth  of  different  trees  varies  widely.  Some  species 
are  inherently  more  rapid  growers  than  others;  for  example,  the  red 
oak,  silver  maple,  white  pme,  and  slash  pine  grow  faster  than  the 
white  oak  group,  sugar  maple,  red  pine,  and  longleaf  pine.  Many 
kinds,  including  the  ashes,  American  ehn,  and  black  walnut,  are  inter- 
mediate in  rate  of  growth  (fig.  10). 


FiGUBE  10. — Thousands  of  farmers  could  easily  have  hundreds  of  black  walnut 
trees  growing  in  unused  comers  in  their  fields  and  along  fence  rows  and  streams. 
Black  walnut  trees  are  readily  started  by  planting  the  nuts  or  1-year-old  seed- 
lings. There  is  no  easier  way  to  increase  the  sale  value  of  the  farm  and  the 
yearly  farm  income.  Early  prunings  would  have  increased  the  sale  value  of 
these  trees. 

Growth  is  also  affected  by  the  kind  of  situation  or  site,  which  is 
determined  largely  by  the  amoimt  of  plant  food  and  moisture  in  the 
soil  and  its  medifmical  condition,  as  well  as  the  elevation  and  slope  of 
the  surface.  The  density  of  the  stand  of  trees  influences  the  amount 
of  sunlight  and  soil  moisture  and  plant  food  each  tree  finds  available. 

The  information  in  table  3  is  based  upon  a  large  number  of  observa- 
tions and  measurements  and  should  prove  helpful  in  giving  an 
approximate  idea  of  the  sizes  of  specified  kinds  of  trees  growing  in 
different  regions  at  ages  20,  30,  40,  50,  60,  80,  and  100  years.  The 
tabulation  should  not  be  regarded  in  any  sense  as  exact  or  rigid,  but 
rather  as  indicative  of  about  the  size  and,  therefore,  the  rate  of  growth 
of  the  different  species  imder  the  specified  conditions. 
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THIS  BULLETIN  is  intended  primarily  as  a  guide 
for  those  who  desire  to  take  care  of  their  own  trees 
or  to  superintend  such  work.  It  outlines  some  of  the 
better  methods  of  treating  injuries,  removing  dead  or 
diseased  limbs,  and  repairing  decayed  spots  in  the  trunk 
or  limbs. 

A  badly  diseased  or  injured  tree  should  be  removed  and 
replaced  by  a  healthy  one  unless  there  is  some  very 
special  reason  for  trying  to  preserve  the  tree.  This 
appUes  particularly  to  an  old  tree  that  has  been  in  poor  con- 
dition or  in  poor  soil  for  some  years.  Such  a  tree  rarely 
recovers  completely  from  the  shock  of  extensive  or 
elaborate  repair  work  on  the  trunk;  in  fact,  it  often  dete- 
riorates more  rapidly  therefidfter.  Two  axioms  of  tree-repair 
work  (tree  surgery)  that  should  be  borne  in  mind  constantly 
are  (1)  that  prompt  treatment  of  freshly  made  wounds  is 
the  surest  and  most  economical  method  of  preventing 
disease  or  decay  in  the  futiu'e  and  (2)  that  all  wounds  made 
in  tree-surgery  work  should  be  cleaned,  sterilized,  and  pro- 
tected from  ihfection  just  as  thoroughly  as  in  the  case  of 
animal  surgery  and  for  exactly  the  same  reasons. 

Most  persons  can,  at  least  with  a  little  preliminary 
practice  on  the  simpler  types  of  work,  undertake  any  of  the 
work  here  outlined  provided  they  are  familiar  with  the  use 
of  a  gouge  and  mallet,  a  saw,  and  a  paintbrush.  A  steady 
head  and  abiUty  to  climb  will  be  necessary  for  work  in,  the 
top  of  a  tree. 
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THE  DANGER  OF  NEGLECTED  WOUNDS. 

r JURIES  of  various  sorts  are  so  common  on  trees  that  most  people 
have  become  oblivious  to  the  danger  arising  from  neglected 
woimds,  or  at  least  they  xmderrate  the  danger.  Every  broken  limb 
and  every  wound  that  penetrates  as  far  as  the  inner  bark  may  be- 
come the  point  of  entrance  of  active  plant  or  animal  parasites  or 
rot-producing  organisms  unless  these  injuries  are  promptly  and 
properly  treated. 

The  best,  safest,  and  most  economical  plan  to  prevent  future 
extensive  injury  and  decay  or  to  prevent  the  early  disfigurement  or 
death  of  the  tree  is  to  attend  to  all  injuries  as  soon  as  they  occur. 
This  kind  of  work  is  comparatively  simple  and  inexpensive.  If  the 
injuries  are  allowed  to  remain  untreated  for  some  years  (as  they 
usually  are),  decay-producing  organisms  almost  invariably  enter 
through  the  wound  and  produce  rotted  areas  in  the  wood,  often  to 
such  an  extent  that  a  violent  wind  a  few  years  later  will  break  the 
tree  at  the  decayed  and  weakened  spot.  Uninjured  bark  or  an 
injured  area  promptly  and  properly  treated  usually  prevents  the 
entrance  of  decay  organisms. 

If  an  untreated  wound  of  several  years'  standing  has  developed  a 
considerable  area  of  decayed  wood  or  bark,  the  first  question  to  be 
considered  is  whether  the  tree  is  of  sufficient  value  to  warrant  the  ex- 
pense of  repairing  it  properly.  Should  it  be  decided  to  repair  the  tree, 
the  too  conmion  mistake  of  neglecting  such  portions  as  are  difficult  to 
reach  must  not  be  made.  A  thorough,  complete,  and  sanitary  job 
should  be  made,  or  else  nothing  whatever  attempted.  If  a  tree  is 
badly  decayed  or  injured,  it  is  best  and  safest  to  remove  it  and  set  a 
healthy  one  in  its  place;  or  it  may  be  braced  to  prevent  breakage  in 
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a  violent  storm;  or  it  may  have  the  decayed  matter  removed  and  the 
cavity  treated  in  accordance  with  directions  given  in  this  bulletin. 
Trees  from  which  large  areas  of  rotted  wood  have  been  excavate 
and  the  cavities  filled  will  rarely  completely  heal  over  the  filling 
except  under  the  most  favorable  conditions.  Careful  and  thorough 
cavity  work  on  the  trunk  of  a  tree  is  of  much  greater  importance 
than  on  a  limb,  as  the  latter  often  may  be  cut  off  well  behind  the 
diseased  area  without  materially  impairing  the  general  health  of  the 
tree. 

Many  people  fail  to  realize  the  full  extent  to  which  properly  located, 
healthy,  and  well-kept  trees  will  enhance  the  value  of  real  estate, 

particularly  for  resi- 
dential use.  From  this 
point  of  view  alone,  it 
usually  is  best  to  keep 
the  trees  in  a  healthy 
,  and  vigorous  condition. 
Oftentimes,  historical 
association,  scientific 
value,  or  rarity  of  the 
species  outweighs  all 
other  considerations. 
Trees  unquestionably 
are  a  real  asset  from 
various  points  of  view 
and  for  reasons  too  well 
known  to  need  men- 
tion here. 

Fig.  1.— Cross  section  of  a  tjrpical  tree  trunk,  showing  the  various  ,ppp,                            - 

parts:  o,  Bark;  6,  cambium;  c,  sapwood ;  d,  heartwood.    The  con-  W  hen  OWUerS  Of  trOCS 

centricrings  in  the  sapwood  and  heart  wood  are  the  annual  rings.  '  realize  moro  fullv  than 

The  radial  lines  extending  part  way  or  entirely  from  the  center  to  '                                  ,*^ 

the  bark  are  the  pith  rays.    In  this  figure  the  outer  and  inner  at  present  that  it  COStS 

bark  are  represented  as  approximately  equal  in  thickness.  comparatively  little  tO 

properly  treat  injuries  at  the  time  they  are  made  and  that  such  treat- 
ment means  much,  to  the  health,  beauty,  usefulness,  and  value  of  the 
trees  in  years  to  come,  they  will  have  learned  the  greatest  economic 
lesson  connected  with  the  care  and  repair  of  trees.^ 

THE  CAMBIUM. 

The  trunk  and  branches  of  a  tree  are  made  up  of  a  cylinder  of  wood 
surrounded  by  bark.  (Fig.  1.)  Between  the  bark  and  the  wood  on 
healthy  parts  of  the  tree  there  is  a  very  thin  continuous  layer  of 
young  (embryonic)  tissue,  which  is  not  necessarily  sharply  marked 

»  For  advice  in  selecting  trees  and  shnibs  for  the  home  grounds,  sec  Farmers'  Bulletins  185  and  1087 and 
Department  Bulletin  816. 
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oflf  from  either  wood  or  bark.  This  is  the  cambium  (fig.  1,5).  It  is 
this  layer  that  splits  or  slips  so  easily  in  the  spring  time,  when  the 
bark  is  removed  to  make  the  familiar  willow  whistles  of  boyhood  days. 
During  the  growing  season  its  microscopic  elements  (cells)  are  con- 
stantly dividing  and  giving  rise  to  new  layers  of  cells  on  both  sides, 
on  the  outer  side  of  the  cambium  to  new  layers  of  bark,  on  the  inner 
to  new  layers  of  wood.  Thus,  the  youngest  layers  of  both  wood  and 
bark  are  those  adjoining  the  cambiimi.  As  the  cambiimi  is  a  very 
tender  and  thin-waUed  tissue,  a  comparatively  slight  injury  will  kill 
portions  of  it,  and  once  killed  the  dead  area  never  again  can  give  rise 
to  new  bark  or  new  wood.  However,  the  healthy  living  cambiimi 
around  the  edges  of  the  dead  area  will  give  rise  each  year  to  a  new 
layer  of  more  or  less  abnormal  wood  and  bark  imless  its  growth  is 
retarded  by  disease  or  subsequent  injury.  Under  normal  conditions 
these  new  layers  of  wood  ^d  bark  (called  callus  wood  and  callus 
bark)  grow  out  each  year  over  the  margin  of  the  dead  area  a  little 
more  than  the  width  of  an  annual  ring  (see  fig.  1),  and  eventually  the 
dead  area,  if  not  too  large,  may  be  entirely  overgrown  or  hidden  from 
view.  Such  dead  spots  furnish  favorable  points  for  the  entrance  of 
insects  and  organisms  causing  decay  unless  they  are  properly  treated. 
All  new  layers  of  the  normal  wood  and  bark  of  roots,  trunk,  and 
branches  originate  in  the  living  cambium,  never  elsewhere;  conse- 
quently, it  is  of  the  utmost  importance  to  keep  the  cambium  in  a 
healthy  and  uninjured  condition  at  all  times.  Diseases  or  injuries 
tjiat  Idll  the  cambimn  or  large  portions  of  it  usually  are  fatal  to  the 

tree. 

REPAIR  WORK. 

In  repair  work  (tree  surgery)  a  few  f imdamental  principles  must  be 
observed  in  order  to  secure  permanently  good  results.  These  may 
be  summarized  briefly  as  follows: 

(1)  Remove  all  dead,  decayed,  diseased,  or  injured  wood  or  bark.  When  on  a 
limb  this  can  often  be  done  beet  by  removing  the  limb  entire;  on  a  large  limb  or  on 
the  trunk  it  may  mean  at  times  digging  out  the  decayed  matter  so  that  a  cavity  is 
formed. 

(2)  Sterilize  all  cut  surfaces. 

(3)  Waterproof  all  cut  surfaces. 

(4)  Leave  the  work  in  the  most  favorable  condition  for  rapid  healing;  this  will 
often  mean  filling  or  covering  deep  cavities. 

(5)  Watch  the  work  from  year  to  year  for  defects,  and  if  any  appear  attend  to 
them  immediately. 

SOME  THINGS  TO  BE  AVOIDED. 

The  careless  use  of  a  long  pnming  hook  or  other  implement  to 
break  oflf  small  dead  twigs  should  be  avoided,  as  every  bruise  may 
become  the  point  of  entrance  of  disease  or  decay.  Climbing  spiuB 
produce  wounds  that  are  very  easily  and  frequently  infected.     Spurs 
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should  never  be  used  except  on  a  tree  that  is  to  be  removed  or 
destroyed.  A  man  who  insists  on  using  climbing  spurs  in  tree- 
surgery  work  should  never  be  allowed  to  work  on  trees.  Nails  and 
leather  soles  and  heels  on  shoes  often  cause  injury.  Rubber-soled 
tennis  shoes,  or  ''sneaks/'  or  some  similar  soft-soled  shoe  that  will 
not  slip  should  be  used  in  tree-sui^ery  work. 

SURGERY  WORK. 

The  simplest  type  of  tree-surgery  work  consists  in  removing  dead 
or  dying  limbs  or  neglected  or  decayed  stubs  and  in  treating  the 

wounds  with  antiseptic  and 
waterproof  coverings  to  prevent 
the  entrance  of  decay-producing 
organisms  and  moisture  while 
healing.  A  more  complicated 
type  consists  in  digging  out  the 
decayed  and  diseased  wood  of 
decayed  spots  and  treating  the 
freshly  cut  surfaces  of  the  cavities 
with  antiseptic  and  waterproof 
coatings  and  also  in  filling  the 
cavities  with  suitable  material. 
Artificially  filled  cavities  do  not 
increase  the  strength  of  the  trunk 
or  limb  to  the  extent  that  is  com- 
monly supposed.  An  improperly 
filled  cavity  is  always  a  greater 
menace  to  a  tree  than  an  unfilled 
one. 

^^'ri^''\7'''^r^*''''T'''^,r''^iI°'^"  REMOVING  BRANCHES. 

A  sizigle  cut  from  the  upper  side  usually  makes  a  ^^wwr-*-^  w»^^^  «^«w>a^  ^^M^^n^. 

long  wound  below  the  scar  where  the  bark  and  otl^  «^^«Lr  ^e  .•^•v»^.rri**«  lx«»««^V.^w:^ 

ouTer  wood  are  stripped:  a,  Limb;  6,  saw  cut  that  ^^  ^ork  of  removing  branches 

severed  the  Ihnb;   c,  strip  of  bark  and  wood     primarily    includcS     the    rcmoVal 

stripped  from  the  trunk:  d,  shoulder  of  the  limb,  ^j  healthy,  dead,  or  diseased 
branches  when  the  decay  or  disease  does  not  extend  back  on  the 
branch  as  far  as  the  point  where  it  is  to  be  cut  off;  that  is,  the  cut 
is  made  entirely  through  healthy  wood.'  This  type  of  work  can 
be  regarded  as  comprising  two  essential  operations:  (1)  Removing 
the  branches  in  a  manner  that  will  prevent  injury  to  the  surrounding 
bark  and  cambium  and  (2)  shellacking,  sterilizing,  and  waterproofing 
the  scars. 

The  most  essential  implements  for  removing  large  branches  are  a 
good-sized  saw  with  teeth  so  set  as  to  make  a  wide  cut,  a  gouge,  a 
chisel,  a  mallet,  a  strong  sharp  knife,  and  an  oilstone.     For  cutting 

s  If  decay  runs  back  into  the  trunk,  it  will  be  neeetsaiy  to  azesrate  all  daoayad  matter^  following  the 
directions  given  later  under  "Cavity  work." 
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limbs  near  the  ground,  these  are  the  only  necessary  implements, 
though  others  often  may  be  convenient.  For  limbs  situated  else- 
where, one  or  more  ladders  may  be  needed ;  also,  at  times,  a  rope. 

A  large  limb  rarely  should  be  removed  by  a  single  saw  cut  from  the 
upper  side,  as  this  usually  strips  the  bark  and  wood  below  the  scar 
as  it  falls  (fig.  2)  imless  handled  as  described  later.  A  preliminary 
cut  should  be  made  on  the  under  side,  usually  from  6  inches  to  a 
foot  beyond  the  point  where  the  final  cut  is  to  be  made.  It  should 
reach  from  a  quarter  to  half  way  through  the  limb  (fig.  3,  a).  A 
good  time  to  stop  cutting  is  when  the  saw  becomes  pinched  in  the 
cut.  A  second  cut  should  be  made  on  the  upper  side  of  the  limb, 
an  inch  or  more  beyond  the  first  one  (fig.  3,  h)  and  continued  until 


Fig.  3.— The  right  way  to  remove  a  heavy  limb. 
The  first  cat  is  made  on  the  under  side  of  the 
limb,  at  a.  The  second  cut  is  made  at  b,  this 
cat  being  continued  until  the  limb  falls. 


Ito.4.— The  right  way  to  re- 
move a  heavy  limb.  The 
third  cut  is  made  close  to  the 
trunk  so  as  to  leave  no  project- 
ing stub.  Both  a  and  bjae 
the  same  as  in  figure  3;  c  indi- 
cates the  position  of  the  third 
cut;  the  shoulder  of  the  limb 
is  shown  at  d. 


the  limb  falls.  A  third  cut,  to  remove  the  stub,  should  then  be  made 
close  to  the  trunk  (fig.  4,  c).  When  nearly  severed  the  stub  must 
be  supported  so  as  to  avoid  any  possibility  of  stripping  the  bark 
on  the  trunk  as  it  falls.  The  first  and  second  cuts  may  be  omitted 
when  a  limb  is  so  small  that  it  can  be  held  firmly  in  place  until 
completely  severed.  If  desired,  the  edges  of  the  scar  may  be 
smoothed  with  a  sharp  chisel  to  conform  to  the  trunk. 

A  large  limb  often  can  be  removed  safely  with  a  single  downward 
saw  cut  close  to  the  trunk  if  handled  as  shown  in  figure  5.  It  is 
bad  practice,  as  well  as  a  menace  to  the  tree,  to  leave  a  projecting 
stub  (fig.  6).  The  scar  should  be  pointed  at  both  ends  (fig.  7),  as 
this  is  the  most  favorable  shape  for  satisfactory  healing. 
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A  coat  of  good  shellac  should  be  applied  with  a  suitable  brush  over 
the  entire  cut  edge  of  the  bark,  the  adjoining  outer  sapwood,  and 
the  cambium  immediately  after  the  cut  is  made,  or  at  least  as  soon 
as  the  cut  surfaces  are  sufficiently  dry.  This  is  to  prevent  any 
appreciable  drying  out  and  consequent  dying  back  of  the  cambium. 
If  the  cut  has  not  been  i^iade  through  perfectly  healthy  wood,  the 
wound  should  be  cut  back  imtil  sound  healthy  wood  is  reached. 
Usually  it  is  imnecessary  to  shellac  more  than  a  quarter  of  an  inch 
on  either  side  of  the  cambium.  If  the  scar  is  a  lai^e  one,  a  sharp 
knife  or  drawshave  should  be  used  along  the  margin  for  one  or  two 
minutes,  and  then  the  freshly  cut  surfaces  shellaced,  repeating  the 


Fig.  5.— a  heavy  limb  can  often  be  removed  safefy  with  a 
single  downward  saw  cut  by  supporting  the  limb  with  a 
tightly  drawn  rope,  as  shown  at  ^4,  or  by  a  firmly  placed 
heavy  prop,  as  shown  at  B.  Both  rope  and  prop  should, 
if  possible,  be  so  slanted  as  to  cause  the  limb  to  swing  away 
fro  A  the  trunk  as  it  is  severed.  If  the  rope  is  tied  to  a  liv- 
ing overhead  branch,  the  latter  should  be  well  i>added  to 
prevent  injury. 


Fig.  6.— A  projecting  stub 
of  decaying  wood  which 
has  become  a  menace  to 
the  living  parts  adjoining. 
Thjs  limb  was  cut  at  the 
point  marked  a;  it  should 
have  been  cut  at  b. 


operation  until  all  the  bark  and  outer  sapwood  encircling  the  scar 
have  been  shellacked.  The  maximimx  benefit  from  shellacking  is  not 
likely  to  be  realized  if  the  freshly  cut  surface  is  allowed  to  remain  dry 
and  without  shellac  for  more  than  3  or  4  minutes.' 

STERIUZmG  AND  WATERPROOFING  THE  WOUin>S. 

Many  steriUzing  preparations  have  been  used  with  more  or  less 
success.     Ordinary  commercial  creosote  (a  coal-tar  product,  some- 

3  The  shellac  brush  can  be  cleaned  readily  at  any  time  by  working  it  around  for  a  few  minutes  in  a  can 
of  water  in  which  a  little  borax  has  been  dissolved.  It  is  then  rinsed  in  clear  water  and  dried.  The  «b«>n»^ 
can  be  conserved  while  in  use  by  having  the  handle  of  the  brush  fitted  tightly  through  a  hole  in  the  cover 
of  a  friction-top  can,  the  cover  not  being  removed  from  the  brush  when  the  latter  is  used  to  spread  the 
shellac. 
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times  called  creosote  oil),  apparently  is  one  of  the  best  preparations 
for  destroying  and  preventing  the  growth  of  certain  wood-destroy- 
ing fungi.     It  can  be  applied  with  an  ordinary  paintbrush  and  should 
cover  every  part  of  the  exposed  wood  which  has  not  already  been 
covered  by  the  shellac.     TTie  entire  shellacked  and  creosoted  sur- 
face should  finally  be  waterproofed  with  thick  coal 
tar  or  asphalt.^     A  single  application  of  a  mixture 
of  creosote  and  coal  tar  (about  one-f  oiu'th  or  one- 
third  creosote)  to  cover  the  entire  scar  has  been  quite 
extensively  used  with  good  results.     A  better  mix- 
ture is  made  by  melting  asphaltum   and    mixing 
with  it  an  equal  quantity  (by  weight)  of  creosote.* 
If  too  thick  to  apply  when  cold,  add  more  creosote 
Mid  stir.     Asphalt,  without  creosote,  is  an  excel- 
lent waterproof  covering  and  doubtless  would  be 
more  generally  used  were  it  not  necessary  to  apply 
it  hot.     Paint  frequently  is  used  for  waterproofing 
but  is  less  permanent/- 

Creosote  and  tar  at  times  will  cause  slight  injury 
when  used  around  wounds  on  certain  trees,  espe- 
cially cherries,  peaches,  and  plums.  Except  on 
magnoUas  and  tulips  such  injury  has  not  been 
especially  noticeable  on  most  of  our  common  shade 
trees.  If  injury  from  the  use  of  creosote  and  tar 
is  feared  or  suspected  a  moderately  blue  solution 
of  copper  sidphate  in  water  *  or  1  part  of  corrosive 
sublimate  in  1,000  parts  of  water  ^  may  be  used  as 
an  antiseptic  wash.  As  soon  as  this  is  dry  the 
wound  can  be  painted  with  any  good  lead  paint. 

Grafting  wax  (particularly  thick  liquid  alcoholic  gi-afting  wax)  is 
exceUent  for  waterproofing  small  surfaces. 

Another  good  method  of  treating  the  scars  is  to  char  the  surface 
with  a  gasoline  or  alcohol  blast  torch  and  then  quicldy  cover  the  hot 

*  For  applying  hot  asphalt,  use  a  cloth  swab  or  a  brush  made  of  broom  com,  as  the  bristles  of  an  ordinary 
brash  ore  usually  quiclcly  destroyed  by  the  hot  asphalt. 

*  It  usually  is  necessary  to  set  the  kettle  or  pail  containing  this  mixture  in  a  larger  kettle  of  boiling  water 
far  an  hour  or  moreen  order  to  completely  dissolve  the  asphalt.  As  creosote  is  inflammable,  care  should 
betaken  that  it  does  not  come  in  contact  with  the  flame,  as  might  happen  i  f  the  heating  were  done  directly 
orer  an  open  fire. 

*  1  pound  of  copper  sulphate  in  3  or  4  gallons  of  water. 

'  Corrosive  sublimate  (or  bichlorld  of  mercury)  is  a  deadly  poison  to  man  or  animals  if  taken  internally 
ttd  is  a  caustic  or  corrosive  agent  on  the  skin  or  on  metals.  The  1  to  1 ,000  solution  can  be  made  most  readily 
by  purcfaasbig  the  7  or  7.3  grain  tablets  of  bichlorid  of  mercury  at  a  drug  store,  where  they  are  sold  subject 
to  laws  governing  the  sale  of  poisons.  One  of  these  tablets  dissolved  in  a  pint  of  ^v-ater  will  make  a  solution 
of  the  proper  strength.  The  solution  should  be  freshly  mixed  for  the  best  results.  Usually  it  willretcdn 
saakimt  strength  for  ordinary  use  for  two  or  three  months.  If  placed  in  an  amber  or  blue  bottle  away 
from  the  light,  it  wiU  keep  at  least  two  or  three  times  longer.  As  a  precautionary  measure  against  the 
aeddental  poisoning  of  d<Hnestic  animals,  the  discarded  solution  should  be  buried  rather  than  poured 
into  a  sink  drain  or  thrown  out  on  the  surbioe  of  the  ground.  Solutions  should  not  be  kept  in  metal  con- 
tahien,  nor  should  brushes  with  metal  coverings  or  wire-fastened  bristles  be  used  for  applying  it,  as  the 
solotiaD  promptly  corrodes  all  metal  with  which  it  comes  in  contact. 
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Fig.  7.— If  the  shoulder 
has  been  removed  and 
the  upper  and  lower 
ends  of  the  scar  are  * 
broadly  rounded  or 
square  they  should 
be  pointed,  as  indi- 
cated by  the  broken 
1  ines.  I  f  the  shoulder 
rseo  figs.  2,  d  and  4,  d) 
has  not  been  removed 
the  pointing  of  the 
scar  is  not  so  impor- 
tant, and  at  times  it 
is  unnecessary. 
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surface  with  heavy  tar,  pitch,  or  hot  asphalt.  Heat  is  an  exoeUent 
sterilizing  agent,  but  it  kills  back  the  cambium  considerably. 

On  particularly  choice  trees,  where  the  black  color  of  tar  or  asphalt 
is  objectionable,  the  soar  can  be  sterilized  with  the  corrosive-subli- 
mate or  copper-sulphate  solution  and,  as  soon  as  dry,  shellacked. 
After  a  week  or  two  the  shellacked  surface  should  be  painted  with 
spar  varnish.  For  many  purposes  and  on  many  trees  this  treatment 
is  particularly  satisfactory.  If  the  soar  is  clean  and  healthy  and  not 
located  near  any  former  area  of  decay  or  disease,  the  sterilizing  washes 
may  be  omitted  and  the  shellac  applied  directly  to  the  imsterilized 
scar.  The  alcohol  in  the  shellac  is  a  good  sterilizing  agent.  If  it 
is  desirable  that  the  scar  be  colored  to  match  the  bark,  a  suitably 
colored  coat  of  paint  can  be  applied  over  the  shellac  and  allowed  to 
dry  before  the  coat  of  spar  varnish  is  applied,,  or  the  spar  varnish 
may  be  omitted. 

Permanently  good  results  from  waterproofing  can  be  secured  only 
when  the  treated  surfaces  are  watched  from  year  to  year  and  re- 
coated  annually  or  biennially,  especially  when  any  tendency  of  the 
coating  to  crack  or  peel  is  observed.  This  is  an  important  part  of 
the  work,  a  part  which  is  commonly  neglected.  It  is  best  to  recoat 
the  wounds  regularly  every  year  or  two,  even  though  no  cracks  appear. 

The  healing  of  woimds  by  means  of  new  callus  growth  at  the  sides 
is  usually  more  rapid  if  neither  paint  nor  other  generally  used  water- 
proof covering  is  applied  (shellac  excepted).  However,  the  rapid 
healing  of  the  wound  is  of  secondary  importance  to  that  of  prevent- 
ing the  entrance  of  decay-producing  organisms.  To  prevent  decay 
is  one  of  the  most  important  and  essential  considerations  in  tree 
surgery.  It  is  of  vital  importance  in  the  care  of  long-lived  trees. 
With  short-lived  trees  it  obviously  is  of  less  relative  importance. 

One  of  the  best  (though  little  used)  methods  of  coimteracting  the 
danger  arising  from  cracks  in  large  flat  scars,  particularly  scars  that 
are  sound  and  healthy,  is  to  cover  the  freshly  waterproofed  wood 
of  the  wound  with  sheet  metal,  heavy  tarred  paper,  or  heavy  cloth, 
firmly  tacked  down  and  waterproofed.® 

For  the  work  of  removing  small  branches  a  saw,  a  sharp  strong 
knife,  a  hand  pruner,  and  a  long  pruning  hook  will  be  the  most 
useful  implements,  in  addition  to  some  of  those  already  mentioned. 
In  removing  small  branches  and  twigs  the  cut  should  be  made  as 
close  to  the  surface  of  the  supporting  branch  as  possible,  so  as  to 
leave  no  projecting  stub  (see  fig.  6).  A  sharp  knife  is  the  best  tool 
for  the  work  and  should  be  used,  when  possible,  in  preference  to  the 
hand  pnmer  or  pruning  hook.  When  the  hand  pruner  is  used  the 
cuttbig  blade  should  always  be  tinned  toward  the  tree,  so  that  the 

*  For  a  detailed  account  of  this  method,  see  the  Weekly  News  Letter  of  the  United  States  Depart- 
ment of  Agrioultore  for  February  9, 1916. 
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supporting  bar  makes  its  bruise  on  the  part  that  is  cut  away.  The 
long  pruning  hook  should  be  used  with  caution  and  only  when  the 
place  to  be  pruned  can  not  be  reached  with  the  knife  or  hand  pruner. 
For  protection  against  possible  infection,  the  pruning  wounds  must  be 
sterilized  and  waterproofed  in  some  such  manner  as  that  recommended 
for  larger  branches.  For  very  small  wounds  shellac  may  be  as 
handy  to  use  as  any  preparation.  Liquid  grafting  wax  or  shellac  is 
particularly  satisfactory  for  scars  less  than  a  half  inch  in  width 
on  choice  trees  or  shrubs  or  on  those  that  are  susceptible  to  injury 
from  the  use  of  tar  or  creosote. 

The  statement  has  often  been  made,  and  very  widely  accepted, 
that  it  is  not  necessary  to  paint  the  scars  made  by  cutting  small 
branches,  a  half  inch  or  less  in  diameter;  but  the  writer  has  observed 
many  instances  where  serious  diseases  have  gained  entrance  through 
wonnds  that  were  considerably  less  than  half  an  inch  across.  For 
thorough  and  careful  work,  particularly  on  choice  trees  or  shrubs, 
the  smaller  scars  should  be  as  thoroughly  treated  as  the  larger  ones.' 
Care  should  be  taken,  however,  that  the  waterproof  covering  is  not 
applied  to  the  siu^ace  of  the  iminjiu^ed  bark  adjoining  the  wound, 
as  this  may  cause  injury  through  partial  asphyxiation. 

CAVITY  WORK. 

When  an  injury  or  wound  has  been  allowed  to  remain  untreated 
for  a  year  or  more,  decay-producing  organisms  are  almost  certain  to 
have  started  an  area  of  decay  behind  the  expbsed  surface  of  the 
wood.  If  \m treated,  this  area  increases  in  size  and  depth  as  time 
passes,  xmtil  in  the  course  of  years  it  so  weakens  the  limb  or  tree 
that  a  storm  may  break  it  at  the  weak  point,  or  the  decay  may 
have  developed  to  such  an  extent  that  any  attempt  at  treatment 
would  be  a  waste  of  time  and  money.  Such  areas  of  decay  often 
are  aggravated  and  increased  by  the  presence  of  insects,  particularly 
borers  and  ants.  All  such  regions  of  infection  or  decay  must  be 
attended  to  promptly  if  the  best  possible  results  are  to  be  realized. 
Whatever  may  be  the  size  of  the  decayed  or  diseased  area  or  wherever 
it  may  be  located,  the  first  steps  toward  checking  its  progress  are 
practically  identical  in  all  cases.  They  may  be  regarded  as  com- 
prising two  essential  operations:  (1)  Excavating  all  decayed  and 
diseased  wood  and  (2)  sterilizing  and  waterproofing  all  cut  surfaces. 

TOOLS. 

The  necessary  tools  for  digging  out  the  decayed  wood  are  few. 
As  a  rule,  two  outside-groimd  socket-handled  gouges,*®  a  chisel,  a 
mallet,  a  knife,  and  an  oilstone  are  sufficient  for  ordinary  work. 

*  Small  scars  near  the  tips  of  small  branches  are  not  usually  a  source  of  great  danger,  for  if  infeotioii  takes 
piace  it  is  possible  to  cat  off  the  small  limb  farther  bade  without  seriously  disfiguring  the  tree. 

!•  One  gouge  should  have  a  curved  cutting  edge  of  about  three-fourtlis  of  an  inch  and  the  other  perhaps 
Ulncbes. 
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The  gouges,  chisel,  and  knife  should  never  be  used  on  the  bark  or 
near  the  cambium  when  they  lack  a  keen  edge,  as  dull  tools  will 
injure  the  latter.  In  cutting  out  deep  cavities,  longer  interchange- 
able handles  for  the  gouges  may  be  necessary.  A  ladder  or  a  st^p- 
ladder  will  be  required  if  the  work  is  more  than  5  or  6  feet  from  the 
groimd.  As  the  work  progresses,  the  desirability  or  convenience  of 
certain  other  implements  will  often  become  evident. 

EXCAVATING. 

Usually  an  old  neglected  area  of  decay  may  be  partially  or  whoHy 
covered  at  the  edges  by  a  comparatively  recent  growth  of  wood 
and  bark,  and  the  visible  area  of  decay  may  be  small  as  compared 
with  the  part  which  is  hidden  (%.  8).  Indeed,  this  is  the  usual 
condition.  In  such  cases  it  often  is  necessary  to  enlarge  the  opening 
in  order  to  have  sufficient  room  in  which  to  gouge  out  the  interior. 

This  opening  should  not  be  made  any  wider 
than  is  necessary,  but  it  may  be  sufficiently 
long  to  reach  all  the  decayed  and  diseased 
heartwood  with  little  or  no  additional 
injury.  If  the  decayed  and  diseased  wood 
extends  some  distance  above  or  below  the 
external  opening  it  will  be  necessary  to 
lengthen  this  opening  in  order  to  reach  all 
"o°a*;^'XiVh'::.rov"    the  diseased  wood.    The  opening  should  be 

showing  a  large  decayed  area  (a)      pomtcd  at  both  euds. 

:^?br;^  Z"cxff  in  Th«  "^o«t  important  feature  at  this  stage 
excavating  the  decayed  area  the  of  the  work  is  to  remove  all  the  diseased 
cavity  should  reach  hade  in  all    ^j.    insect-eaten    wood.      This    excavating 

directions  into  sound  wood.  .  .11 

must  contmue  on  the  sides  and  ends  of  the 
cavity  until  soimd  and  uninfected  wood  is  reached.  All  discolored 
or  water-soaked  wood  should  be  removed,  as  this  is  the  region  in 
which  the  rot-producing  fimgi  are  usually  most  active.  Infected 
wood  usually  extends  some  distance  above  and  below  the  visibly 
discolored  portion.  In  decayed  areas  of  many  years'  standing 
there  may  be  only  a  thin  shell  of  healthy  wood  around  the  cavity, 
in  which  case  there  is  danger  of  the  tree  being  broken  by  storms 
imless  braced  or  guyed,  as  mentioned  later  (pp.  25-27).  Unless  there 
is  some  very  special  reason  for  attempting  to  prolong  the  life  of  such 
a  tree  it  is  better  to  have  it  removed  and  replaced  by  a  healthy  one. 
If  desired,  a  comparatively  large  tree  can  be  moved  in  to  replace 
it.  In  experienced  hands  the  transplanting  of  large  trees  can  now 
be  done  with  reasonable  assurance  of  success. 

SHAPING  THE  CAVrTY. 

Whenever  possible,  the  bottom  and  all  other  parts  of  the  cavity 
should  be  shaped  so  that  any  water  thrown  into  the  cavity  will  run 
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Fig.  9.— Section  of  a  tree  cavity, 
showing  how  it  is  undercut  at  the 
margins  to  assist  in  holding  a  plas- 
tic filling  in  place;  it  also  shows 
nails  driven  into  the  back  of  the 
cavity  for  a  similar  purpose:  h, 
Bark;  c,  cavity;  n,  nails;  tr,  wood. 


out  promptly  and  none  remain  in  any  hollow.  When  the  cavity 
extends  below  the  surface  of  the  ground  (rarely  at  other  times),  it 
fe  not  possible  to  drain  it  in  the  manner  mentioned.  Under  such 
conditions  the  lower  part  of  the  cavity 
should  be  filled  to  a  few  inches  above  the 
level  of  the  ground  and  the  top  of  the  fill- 
ing sloped  so  as  to  throw  the  water  out  of 
the  cavity  in  case  the  whole  cavity  is  not 
to  be  filled." 

It  is  bad  practice  to  have  a  deep  water 
pocket  at.  the  bottom  of  a  cavity  with 
drainage  provided  through  an  auger  hole 
bored  from  the  exterior.  An  open  hole  of 
this  sort  usually  becomes  a  favorable  lodg- 
ing place  for  insects,  fimgous  spores,  yeasts, 
and  bacteria,  any  one  of  which  may  cause 
trouble. 

As  already  emphasized,  great  care  must  be  taken  in  working 
around  the  cambium,  and  all  cutting  tools  must  be  kept  very  sharp. 
The  final  cutting  along  the  edges  of  the  bark  and  sapwood  can  often 
best  be  made  with  a  very  sharp  knife  or  drawshave.  This  cutting 
must  be  followed  immediately  by  a  coating  of  shellac,  which  should 

cover  the  cambium  and  a  narrow  strip  of  the 
bark  and  adjoining  sapwood  (see  p.  8). 

UNDERCUTTING. 

Another  point  to  be  borne  in  mind  in  shap- 
ing a  cavity  that  is  to  be  filled  with  cement, 
asphalt,  or  other  similar  substances  is  to  have 
the  sides  undercut  if  possible  (fig.  9),  so  as  to 
hold  the  filling  more  firmly  in  place.  Care 
must  be  taken,  however,  that  the  living  wood 
at  the  edges  of  the  opening  is  not  very  thin, 
as  this  promotes  the  drying  out  of  the  sap- 
wood  and  bark  at  these  points.  Ordinarily 
the  edges  should  be  at  least  three-fourths  of 
an  inch  thick  (1^  inches  is  better).  When 
possible  it  should  include  the  full  thickness 
of  the  sapwood.  InroUed  bark  at  the  edges 
of  an  opening  should  be  cut  away.  If  it  is 
not  possible  to  undercut  sufficiently  to  hold 
the  filling  firmly  in  place,  the  alternative  method  described  under 
'Nailing  or  stapling'^  can  be  adopted,  or  one  or  more  strips  of  wood 
can  be  nailed  around  the  cavity,  the  outer  surfaces  of  which  are  level 
with  the  cambium  (fig.  10). 

"  Asphalt  and  sawdust  (or  sand)  make  one  of  the  best  mixtures  to  use  In  such  places,'  sec  pp.  20-22). 


Pio.  10. — Section  of  a  tree  cavity, 
showing  how  strips  of  wood  (a) 
can  1)0  nafled  along  the  edges  to 
prevent  the  inrolling  of  the  new 
callns  ffrowth  and  at  the  same 
time  to  hold  a  plastic  filling 
more  firmly  in  place.  In  open 
cavities  the  back  edge  of  the 
strip  sboald  be  beveled,  as  indi- 
cated, so  as  to  allow  ready  in- 
spection of  al  1  parts  of  the  cavity ; 
in  cavities  to  be  filled  the  ba<^ 
edge  should  not  be  beveled. 
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STBRILIZING  THB  CAVITT. 

After  the  decayed  and  diseased  matter  has  been  completely  exca- 
vated and  the  edges  of  the  sapwood  and  bark  adjoining  the  cambium 
shellacked,  the  remainder  of  the  cavity  also  must  be  sterilized.  As 
already  stated  (pp.  8-9),  creosote  appears  to  be  one  of  the  best  gen- 
erally known  preparations  to  use.  Every  exposed  part  of  the  wood 
and  bark  must  be  sterilized,  and  over  this  a  heavy  coating  of  tar, 
hot  asphalt,  or  some  other  suitable  waterproof  covering  applied. 

This  completes  all  the  essential  operations  in  repairing  and  treating 
old  decayed  spots  or  freshly  made  injuries.  Filling  a  cavity  is  of 
much  less  importance.  Oftentimes  a  cavity  is  safer  and  better  if 
left  unfilled;  it  certainly  is  if  cement  is  used  and  the  work  is  done 
carelessly  or  ignorantly. 

OPEN  cAvmss. 

A  tree  cavity  which  has  been  excavated,  sterilized,  and  water- 
proofed in  the  manner  just  described  is  in  condition  to  be  left,  with 
occasional  inspection,  in  comparative  safety  for  years.  Cavities 
treated  in  this  way  probably  are  safer  than  most  tinned  or  cemented 
cavities  of  the  ordinary  sort,  and,  furthermore,  they  have  the  advan- 
tage of  permitting  easy  inspection  from  time  to  time.  The  new 
growth  of  wood  and  bark  along  the  margins  will  gradually  form  an 
inwardly  rolled  edge  if  there  is  no  filling,  sheet  metal,  or  artificial 
ledge  (see  fig.  10)  to  force  it  across  the  cavity. 

The  cavity  must  be  watched  from  year  to  year,  and  any  tendency 
of  the  waterproof  coating  to  crack,  peel,  or  blister  should  inmiediately 
be  counteracted  by  repainting.  This  is  an  important  point,  which 
must  not  be  neglected.  It  is  better  and  safer  to  repaint  every  year 
(or  at  least  every  two  ~ears)  until  healed  over,  without  waiting  for 
defects  to  appear. 

Tm-COVBRED  CAVITIBS. 

Sheet  tin,  zinc,  and  iron  have  been  used  rather  extensively  to  cover 
cavities.  When  properly  applied,  these  coverings  assist  in  keeping 
out  disease,  decay,  and  insects  for  a  long  time.  If  improperly  cov- 
ered or  if  the  cavity  itself  is  not  properly  treated,  a  metal-covered 
cavity  is  a  much  greater  menace  to  a  tree  than  an  open  one.  In 
preparing  a  cavity  for  a  sheet-metal  covering,  all  the  decayed,  dis- 
eased, and  insect-eaten  wood  should  be  removed  in  the  manner 
already  explained,  with  two  modifications:  (1)  There  is  no  necessity 
of  undercutting  the  cavity  and  (2)  there  should  be  a  narrow  half-inch 
ledge  of  wood  around  the  edge  of  the  cavity  from  which  the  bark 
has  been  removed  and  to  which  the  margin  of  the  sheet  metal  can  be 
tacked  (fig.  11).  The  cavity  must  be  thoroughly  sterilized  tod  water- 
proofed, as  already  described.  The  sheet  metal  should  be  trimmed  so 
that  its  edges  will  fit  closely  along  the  edges  of  the  live  bark.     This 
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can  beet  be  done  by  first  making  a  heavy-paper  pattern.    The  metal 
should  be  cut  the  same  shape  as  the  paper  pattern  and  then  placed 
on  a  block  of  wood  and  holes  a  half  inch  or  an  inch  apart  pimched  or 
drilled  along  its  margin,  through  which  long,  slender,  flat-headed 
brads  may  be  driven  into  the  ledge  of  wood  aroimd  the  cavity.    The 
edges  of  the  cavity  and  the  inner  side  of  the  metal  should  be  freshly 
wat^roofed  (the.  entire  cavity  already  having  been  so  treated). 
The  metal  should  be  put  in  place  and  nailed  with  a  light  hammer, 
allowing  it  to  curve  outward  so  as  to  conform  to  the  general  shape  of 
the  trunk  or  to  curve  inward.    Two  or  more  pieces  of  sheet  metal  with 
overlapping  joints  should  never  be  used  unless 
these  joints  are  soldered  air  tight.     If  all  insect        ^^'^       /^ 
tonneb  have  not  been  cut  out,  the  cavity  should     ^  )         I   ^V 
be  fomigated  by  saturating  a  wad  of  cotton  or    /      ^<-^^         \ 
cotton  waste  with  carbon  disulphid*'  and  sus-   f  1 

pending  it  with  a  string  in  the  top  of  the  cavity    1  I 

for  12  hours  or  more  before  the  metal  is  permar     V^  J 

nently  nailed  to  the  wood  at  the  top.  During  ^-  -^^ 
the  fumigating  process  the  cavity  must  be  tightly  fio.  u.—section  of  a  tree 
closed.  The  final  operation  is  to  waterproof  the  S;^eT?;fo^^a"^^ 
outer  smrface  of  the  metal,  taking  special  care  which  a  sheet  of  meui  (6) 
that  the  tacked  edges  are  made  as  air  tight  and  «n[^  tacked  to  cover  the 
waterproof  as  possible.  During  all  parts  of  the 
operation  care  should  be  taken  that  the  cambium  is  not  bruised  or 
unnecessarily  cut. 

BOLTINO  THE  CAVmr. 

If  a  long  cavity  is  to  be  filled  with  cement  or  asphalt  it  usually  is 
advisable  to  place  through  it  one  or  more  bolts  to  hold  the  wood  and 
filling  more  firmly  together.  A  cavity  2  feet  or  less  in  length  will  not 
usually  require  a  bolt,  but  long  cavities  as  a  general  rule  should  be 
bolted  every  18  to  24  inches.  Oftentimes  a  single  bolt  can  be  placed 
so  as  to  support  both  sides  (fig.  12).  In  certain  cavities  it  may  be 
necessary  to  place  bolts  at  different  angles  (fig.  13).  In  any  case  a 
strip  of  uninjured  bark  and  cambium  at  least  an  inch  wide  should  be 
left  between  the  edge  of  the  cavity  and  the  end  of  the  bolt.  On 
medium-sized  trunks,  after  deciding  where  the  bolts  can  most  effi- 
ciently be  placed,  a  sharp  bit,  a  half-inch  (or  larger)  in  size  and 
suflBciently  long  to  reach  through  the  trunk  and  cavity,  can  be  used 
to  bore  the  hole  for  the  bolt.  On  large  tnmks  a  larger  bit  should 
always  be  used.  Iron  or  steel  washers  (preferably  oval)  about  three 
times  the  diameter  of  the  bolt  (fig.  14)  should  be  coimtersimk  into 
the  wood  by  carefully  cutting  away  the  bark  and  wood  at  both  ends 

u Carbon  disulphid  should  not  be  used  near  a  fire  or  an  open  light,  as  under  such  circumstances  It  is 
ezplosiTe.  See  Farmers'  Bulletin  799,  entitled  "Carbon  Disulphid  as  an  Insecticide." 
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of  the  hole.  The  washers  should  be  heavy  and  ample,  but  not  so 
broad  as  to  necessitate-  cutting  away  an  excessively  large  piece  of 
bark.  In  most  trees  when  roimd  washers  are  used  it  is  advisable  to 
have  the  bark  adjoining  this  countersunk  area  somewhat  pointed 
above  and  below  the  washer  (fig.  15),  for  reasons  already  mentioned. 
By  holding  the  two  washers  in  place,  the  length  of  the  iron  or  steel 


Fig.  12.— Section  of  a  large  tree  cavity,  showing  how 
a  single  bolt  should  be  placed  to  hold  the  sides 
rigid. 


Fig.  13.— Section  of  a  large  tree  cavity,  show- 
ing how  two  bolts  should  be  placed  to  hold 
the  sides  rigid. 


machine  bolt  needed  can  be  determined  by  measuring  through  the 
hole.  The  bolt  must  be  thick  enough  to  fit  snugly  in  the  hole  and 
should  project  beyond  each  washer  for  at  least  a  quarter  of  an  incL 
The  thread  at  each  end  of  the  bolt  must  be  coarse  and  sufficiently  long 
to  permit  drawing  in  the  sides  of  the  cavity  as  the  nuts  are  screwed 
up  firmly  against  the  washers.  A  chamfered  single-headed  bolt  may 
be  used,  if  preferred.  Before  the  bolts  are  fibaally 
put  in  place  the  countersimk  cuts  and  the  bolt  holes 
should  be  tarred  or  creosoted,  and  after  the  bolts  are  in 
place  all  exposed  parts  of  the  bolts  and  nuts  should  be 
waterproofed.  If  the  washers  and  nuts  are  sunk 
deeply  into  the  wood  the  holes  at  the  ends  of  the  bolts 
may  be  filled  with  cement  or  asphalt  to  the  level  of 
the  cambiima.  This  will  make  a  neater  looking  job 
and  leave  the  spot  in  better  condition  for  healing. 

All  split  cavities  must  be  securely  bolted,  partic- 
ularly near  the  upper  part.  If  the  split  comes  from 
a  crotch,  all  decayed  and  diseased  wood  should  be 
removed  from  the  split  and  an  antiseptic  wash  and  waterproof 
coating  applied,  after  which  it  can  be  bolted  just  beneath  the 
crotch  (fig.  16,  a)  so  as  to  close  the  crack  or  at  least  bring  the 
parts  back  to  their  normal  position  in  case  decayed  matter  has 
been  excavated  from  the  crack.  .  If  the  split  is  a  recent  one,  an 
antiseptic  washing  alone  will  usually  be  sufficient  before  drawing  the 


Fig.  14.— The  ends 
of  two  bolts  with 
oval  washers. 
The  long  diameter 
of  the  washers 
should  run  length- 
wise of  the  trunk 
or  limb. 
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Fig.  15.— The  end 
of  a  bolt  with  a 
round  washer. 
Triangular 
pieces  of  Iwrk 
should  bo  ^t 
away  above 
and  below  the 
washer,  as  in- 
dicated by  the 
broken  lines. 


sides  together  with  bolts.  Under  most  conditions,  particularly  in 
large  trees,  it  will  be  necessary  to  use  a  rope  and  tackle  blocks  some 
distance  above  the  crotch  to  pull  the  limbs  together  so  as  to  properly 
close  the  crack  before  bolting  it.  When  tackle  blocks  are  used  care 
must  be  taken  to  have  an  abimdance  of  bagging  or  other  padding 
between  the  bark  and  the  encircling  ropes.  Finally, 
all  exposed  edges  of  the  crack  must  be  thoroughly 
waterproofed.  If  necessary,  limbs  above  split  crotches 
may  be  guyed,  as  described  later.  If  there  is  a  cavity 
in  the  crotch,  it  should  be  cleaned  and  the  limbs  above 
it  firmly  guyed  before  the  cavity  is  fille4. 

FILLINO  CAVITIBS  WTTH  CEMENT  MIXTURES. 

If  desired,  cavities  made  by  excavating  decayed  ma- 
terial may  be  filled  with  any  one  of  a  variety  of  sub- 
stances. The  most  important  purpose  of  the  filling  is 
to  prevent  the  new  growth  of  wood  and  bark  from  curv- 
ing or  rolling  into  the  cavity  and  not  to  strengthen  the 
trunk,  as  many  people  suppose.  At  present  the  most 
widely  used  material  for  this  purpose  is  cement,  usually  in  the  form 
of  cement  mortar  or  concrete.  There  are  many  theoretical  and  practi- 
cal reasons  why  the  use  of  cement  should  be  avoided,  or  at  least 
discouraged.  The  use  of  cement  in  long  or  large  cavities,  either  in 
one  sohd  piece  or  in  sections,  is  not  advocated.    Under  ordinary 

conditions  such  cavities  had  better  be  left 
open  or  filled  with  asphalt  or  wood.  How- 
ever, cement  appears  to  hold  fairly  well  in 
small  or  globular  cavities  in  the  trunk  and 
larger  limbs  that  are  not  easily  bent  by  a 
high  wind  and  in  somewhat  larger  cavities 
about  the  base  of  the  trunk  or  in  the  roots; 
that  iS)  where  there  is  little  or  no  movement 
as  the  tree  sways  in  the  wind. 

If  for  any  reason  it  becomes  necessary  or 
desirable  to  fill  a  long  or  large  cavity  with 
cement,  the  cavity  may  be  fitted  with  rods, 
bolts,  or  wires  for  reinforcing  the  cement 
when  the  latter  has  been  placed  in  the 
cavity,  or  iron  girders  may  be  firmly  bolted 
into  the  cavity  to  stiffen  the  trunk.  There 
are  various  ways  of  reinforcing,  the  choice  of  methods  depending 
largely  upon  the^location,  size,  and  shape  of  the  cavity.  One  simple 
method  of  doing  this  is  to  drive  heavy  staples  along  the  sides  of  the 
cavity,  from  4  to  8  inches  apart  and  3  or  4  inches  back  from  the 
cambium.  Between  these  staple^  heavy  wires  are  stretched  across 
the  cavity,  crisscross  or  straight.     Another  simple  method  is  to  use 


Flo.  ia.~A  split  crotch;  the  dot- 
ted Ifaies  a  and  b  indkate  the 
podtiflo  in  which  bolts  should 
be  placed  to  hold  the  split. 
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a  few  iron  rods,  the  ends  of  which  are  set  into  holes  bored  into  the 
wood.  Straight  rods  can  be  bent  in  order  to  insert  the  ends  in  the 
holes  and  then  straightened,  or  one  end  of  the  rod  can  be  bent  at 
a  right  angle  and  the  long  end  inserted  in  a  hole  at  the  top  or  bot- 
tom of  the  cavity  and  the  short  end,  in  a  properly  located  hole  at 
the  back  or  side  of  the  cavity.  One  rod  or  several  such  rods  may 
be  used,  as  seems  desirable.  At  other  times  it  may  be  preferable 
to  place  a  few  bolts  through  the  cavity.  Bolts  have  the  advantage 
of  holding  the  sides  of  the  cavity  rigidly  in  place  against  the  hard- 
ened cement.  The  bolts  should  be  placed  in  accordance  with  the  in- 
structions given  on  pages  15. to  17. 

The  method  of  preparing  cavities  for  filling  with  cement  is  the  same 
as  that  already  described  (p.  12). 

Nailing  or  stapling. — ^In  a  cavity  with  a  comparatively  large 
opening  or  with  little  or  no  undercutting  it  is  common  to  drive 
flat-headed  wire  nails  or  large  staples  for  half  their  length  into  the 
wood  in  the  interior  before  inserting  a  plastic  filling.  In  medium- 
sized  cavities  large  staples  or  nails  2  or  3  inches  long  may  be  driven 
into  the  wood  for  about  half  their  length  (fig.  9).  The  loops  of  the 
staples  or  the  heads  of  the  nails  finally  are  completely  embedded 
in  the  hardened  filling,  thus  preventing  the  filling  from  falling  out 
of  shallow  cavities  under  ordinary  strain. 

Mixing  the  cement. — ^A  good  grade  of  Portland  cement  and  clean 
sharp  sand  free  from  loam  (1  part  of  cement  to  3  or  less  of  saiid) 
should  be  used.  The  mixing  can  be  done  in  a  mortar  bin,  a  wheel- 
barrow, a  pail,  or  in  any  other  available  receptacle  that  is  suflBciently 
large.  A  quantity  of  dry  cement  and  sand  sufficient  to  fill  the 
cavity  should  be  thoroughly  mixed  before  adding  water  to  make  a 
stiff  mortar  and  the  whole  mixture  worked  to  an  even  and  smooth, 
but  not  watery,  consistency.  In  cavities  a  foot  or  more  in  diameter, 
fijie  gravel  free  from  loam  is  sometimes  substituted  for  the  sand 
except  near  the  outer  surface. 

Filling  the  cavity. — For  placing  the  mixture  in  the  cavity  a  mason's 
flat  trowel  and  an  ordinary  garden  trowel  with  a  curved  blade  will 
be  found  convenient.  A  tamping  stick  1  or  2  inches  thick  and  1  to  3 
feet  long,  depending  on  the  size  of  the  cavity,  will  be  needed.  A 
layer  of  cement  2  or  3  inches  deep  can  now  be  placed  in  the  bottom 
of-  the  cavity  with  the  trowel  and  tamped  firmly  in  place.  This 
operation  is  repeated  until  the  cavity  is  filled,  the  tamping  being 
directed  mainly  toward  the  back  of  the  cavity  rather  than  downward. 
If  the  mixture  is  too  moist,  it  will  tend  to  run  out  at  the  bottom 
of  the  cavity  imder  the  operation  of  tamping.  If  too  little  water 
has  been  used,  the  mixture  will  be  somewhat  granular  or  powdery 
and  will  not  pack  down  promptly.  The  remedies  are  obvious,  li 
the  interior  of  the  cavity  extends  well  above  the  level  of  the  external 
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opening,  it  may  occasionally  be  necessary  to  bore  or  cut  a  down- 
ward slanting  hole  from  the  outside  to  the  top  of  the  interior  cavity, 
through  which  a  watery  mixture  of  cement  may  be  poured  to  fill 
the  upper  part  of  the  cavity  and  the  hole.  The  main  opening  of  the 
cavity  must  be  completely  closed  with  the  stiflfer  cement  and  allowed 
to  partially  set  before  this  watery  mixture  is  introduced.  When 
the  cement  has  partially  set,  the  outer  surface  should  be  carefully 
smoothed  or  cut  down  with  the  flat  trowel  to  the  level  of  the  cambium, 
as  shown  by  the  dotted  lines  in  figures  9,  12,  and  13,  taking  great 
care  that  the  latter  is  not  injured  in  the  operation.  If  the  cement 
is  allowed  to  set  too  firmly  to  trim  with  the  trowel,  it  can  still,  with 
more  or  less  difficulty,  be  cut  back  to  the  cambium  line  with  a  cold 
chisel  and  hammer. 

The  thinner,  mixtures  of  cement  will  set  more  firmly.  If  a 
mixture  thinner  than  the  one  indicated  above  is  used  to  fill  a  cavity, 
some  sort  of  cloth  or  wire  dam  will  have  to  be  used  to  hold  the 
cement  in  place  until  it  is  set.  It  may  be  convenient  to  use  such 
a  dam  on  all  except  cavities  with  small  openings.  One  simple 
method  is  to  wrap  strips  of  burlap  around  the  tree  so  as  to  cover  the 
lower  part  of  the  opening,  if  the  mixture  is  not  very  thin;  otherwise, 
a  more  closely  woven  fabric,  such  as  canvas  or  carpet,  may  be  used. 
This  dam  at  first  should  cover  only  the  lower  part  of  the  opening, 
and  should  be  loose  enough  to  allow  it  to  be  pushed  outward  to 
about  the  normal  contour  of  the  trunk  when  the  cement  is  tamped 
in  place  behind  it.  The  cavity,  is  filled  with  cement  to  the  top  of 
the  dam  and  the  height  of  the  dam  increased  as  becomes  necessary 
by  wrapping  more  cloth  or  wire  about  the  tree  without  disturbing 
that  already  in  position..  After  the  cement  has  partially  set  but 
before  it  has  become  hard,  the  dam  is  removed  and  the  surface  of 
the  cement  trinmied  back  with  the  mason's  trowel  and  finished  in 
the  usual  manner.  At  times  it  ia  advisable  to  have  wire  netting 
of  about  a  half-inch  mesh  or  wires  (or  metal  rods  embedded  in  the 
cement)  nailed  to  the  sides  of  the  cavity  to  reinforce  the  filling  and 
hold  it  in  place. 

The  edges  of  cement  fillings  in  the  crotches  of  limbs  are  especially 
'difficult  to  keep  water  tight.  Besides  bolting  the  cavity  and  guying 
the  limbs  above  it,  the  crevices  at  the  edges  of  such  cement  fillings 
must  be  made  as  near  absolutely  waterproof  as  thick  tar  or  asphalt 
or  elastic  cement  can  make  them.  A  mixture  of  asphalt  and  sawdust 
is  much  better  than  cement  to  use  as  a  filler  in  such  locations. 

After  a  cement  filling  has  become  thoroughly  dry,  the  outer  face 
may  be  painted  with  coal  tar  or  paint.  If  cracks  appear  in  the 
cement,  or  the  wood  draws  away  from  the  cement,  or  the  work  is 
not  properly  done,  decay-producing  organisms  may  gain  entrance  at 
the  edge  of  the  cement  and  cause  serious  trouble. 
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FILLINO  CAVITIBS  WITH  ASPHALTUM  MDETURSS. 

For  covering  large  wounds  or  for  waterproofing  cavities,  asphaltum 
(commonly  called  asphalt)  apparently  is  not  equaled  by  any  other 
substance  that  has  been  mentioned  in  this  bulletin.  The  asphaltum 
referred  to  is  a  product  of  the  distillation  of  some  of  the  western 
petroleums  and  varies  in  melting  point  from  the  boiling  point  of 
water  upwards.  The  greatest  objection  to  its  use  is  the  fact  that 
.it  has  to  be  kept  melted  and  used  while  hot.  This  makes  the  process 
cumbersome  and  inconvenient,  which  in  itself  is  a  serious  objection 
from  many  points  of  view,  although  a  coating  of  asphalt,  properly 
applied  at  the  outset,  will  often  last  for  years  without  special  atten- 
tion. For  normal  scars  it  should  be  used  clear  and  applied  with  a 
swab  or  small  whisk  broom. 

As  an  eflScient  cavity  filler  asphalt  has  few  of  the  objections  found 
in  cement,  because  its  elasticity  and  resilience  prevent  cracking  and 
it  is  absolutely  waterproof.  It  is  very  adhesive*and  does  not  readily 
separate  from  the  wood  when  properly  apphed.  For  filling  a  cavity 
it  should  not  be  used  clear  but  in  combination  with  dry  sawdust, 
wood  pulp,  excelsior,  shavings,  sand,  or  some  other  substance. 

An  outhne  of  two  methods  of  using  a  mixture  of  asphalt  and  saw- 
dust to  fill  a  cavity  will  serve  in  general  for  the  other  mixtures  mexx- 
tioned.  The  first  method  will  be  most  useful  when  a  fire  or  stove 
can  be  used  near  the  tree,  and  the  second  where  this  is  impracticable, 
as,  for  example,  on  a  well-kept  lawn  or  near  shrubbery  that  might 
be  scorched  by  the  heat. 

First  method. — ^Thoroughly  melt  the  asphalt  in  a  kettle  or  other  suitable  receptacle 
and  slowly  stir  in  the  dry  sawdiist.  Continue  adding  the  sawdust  as  long  as  the 
particles  are  blackened  by  the  asphalt  after  a  few  moments'  stirring.  This  hot  pasty 
granular  mixture  can  then  be  placed  in  the  cavity,  which  has  been  prepared  as  already 
described,  and  pressed  or  tamped  into  close  contact  with  the  side  of  the  cavity  before 
it  hardens  or  cools.  For  placing  the  mixture  in  the  cavity,  which  already  has  been 
waterproofed  with  clear  hot  asphalt,  a  trowel,  paddle,  or  ladle  can  be  used.  Hie 
tamping  stick  should  have  a  smooth  and  slightly  rounded  end.  Tlie  end  may  be 
covered  with  sheet  metal  if  desired,  or  a  tamping  rod  made  of  iron  may  be  used. 
If  the  mixtiure  adheres  to  the  end  of  the  tamping  stick  to  an  extent  that  interferes 
with  the  work,  a  quick  twist,  as  it  is  about  to  be  withdrawn,  will  usually  improve 
conditions.  It  may  be  necessary  to  grease  or  wet  the  end  of  the  stick  frequently. 
Often  the  best  results  are  realized  when  a  steady  slow  pressure  is  exerted  rather  than 
a  quick  tamping  movement.  A  very  excellent  2-foot  tamping  stick  can  be  made  from 
a  shovel  handle.  The  grip  at  the  end  gives  a  ready  purchase  for  the  twisting  motion. 
The  opposite  end  of  the  stick  should  be  rounded,  sandpapered,  and  soaked  for  some 
hours  in  a  lubricating  oil  or  in  hot  tallow  before  using. 

Second  method. — Mix  the  asphalt  and  sawdust  in  a  kettle,  as  described  imder 
"First  method,*'  over  any  suitable  stove  or  fire  and  at  any  place  where  it  may  be 
most  convenient.  When  thoroughly  mixed,  dip  it  out  of  the  kettle  and  place  it  on 
sheet  metal  to  cool  in  the  form  of  pancake-shaped  or  biscuit-shaped  lumps,  whichever 
form  may  be  the  most  conveniently  used  or  handled .  The  sheet  metal  may  be  greased 
or  not.    The  asphalt  mixture  can  be  removed  when  cold  by  applying  a  blast  tordi 


Digiti 


zed  by  Google 


Tree  Surgery.  21 

to  the  back  of  the  sheet  metal  if  neceasary.  Another  and  often  more  convenient 
way  of  preparing  the  lumpe  is  to  drop  the  hot  mixture  into  molds  loade  in  the  ground 
or  in  sand  and  brush  off  the  dirt  or  sand  when  the  lumps  are  cold.  These  lumps 
of  asphalt  and  sawdust  can  then  be  transported  wherever  they  are  to  be  used,  or 
ihey  can  be  stored  indefinitely  for  future  use.  When  filling  a  cavity  they  may  be 
used  whole  or  broken  into  pieces.  A  blast  torch  may  be  used  to  soften  the  sur^e 
of  the  lump  before  it  is  pressed  into  place  in  the  cavity  and  nailed  firmly  to  the  wood, 
or  the  lump  may  have  nails  driven  into  it  and  then  partially  or  completely  dipped 
into  melted  asphalt  and  immediately  nailed  into  the  cavity.  All  the  lumps  should 
be  nailed  firmly  in  place.  Small  sheets  of  wire  netting,  burlap,  or  canvas  often  can 
be  nailed  or  stapled  over  different  layers  of  the  asphalt  mixtures  with  good  results; 
preferably  so  they  will  not  show  on  the  surface  when  finished.  This  operation, 
perhaps  with  slight  modifications,  Is  repeated  until  the  whole  cavity  is  filled.  When 
the  blast  torch  is  used  in  the  interior  of  the  cavity  care  should  be  taken  that  the 
cambium  is  not  overheated.*' 

After  all  the  decayed  matter  has  been  removed  and  the  cavity  ster- 
ilized and  waterproofed,  there  is  no  immediate  danger  in  delaying 
subsequent  operations  if  for  any  reason  such  delay  seems  necessary 
or  desirable.  Moreover,  it  is  unnecessary  to  put  all  the  filling  com- 
pound into  the  cavity  the  same  day,  or  the  same  week,  or  even  the 
same  month.  After  asphalt  mixtures  have  cooled,  the  hot  sticky 
surface  can  be  restored  by  passing  a  hot  iron  over  it-or  by  protecting 
the  cambimn  and  using  a  blast  torch.  This  melting  of  the  surface 
should  be  done  just  before  another  batch  of  filling  is  added,  especially 
when  the  first  method  mentioned  is  used. 

When  a  cavity  has  been  filled  by  either  method,  the  surface  of  the 
filling  can  be  finished  oflF  with  a  hot  iron  to  the  level  of  the  cambimn, 
as  shown  by  the  dotted  lines  in  figures  9,  12,  and  13.  If  a  sufficient 
quantity  of  sawdust  has  not  been  mixed  with  the  asphalt  or  if  too 
much  clear  asphalt  has  been  used  to  cement  the  Ixunps  together  when 
the  second  method  is  used,  the  composition  will  invariably  settle  away 
gradually  from  the  top  of  the  cavity.  To  prevent  this,  the  surface 
of  the  finished  filling  should  be  covered  with  canvas,  closely  woven 
biu'lap,  thin  strips  of  wood,  wire  netting,  sheet  metal,  or  other  suitable 
covering,  and  held  in  place  with  long  nails,  screw  bolts,  or  staples  that 
reach  into  the  solid  wood  at  the  back  of  the  fiUing.^^  In  shallow 
£Qlings  a  simple  way  is  to  drive  in  closely  set  long  nails,  each  nail 
passing  through  a  large  metal  washer.  As  a  rule,  if  these  washers  are 
closely  set  no  other  covering  is  necessary.  When  any  of  these  surface 
coverings  are  used  the  outer  face  should  be  no  higher  than  the  level  of 
the  cambiiun  and  should  be  waterproofed  with  tar,  asphalt,  or  paint. 

Care  should  be  taken  to  avoid  bruising  or  unnecessarily  heating  the 
cambium  at  any  time.    A  very  good  tool  with  which  to  finish  the  raw 

IS  One  simple  way  of  preventing  this  overheating  is  to  have  a  broad  flexible  paddle  of  wood,  fiber,  or 
otber  noDOondiictor  of  heat  that  can  be  held  over  the  cambium  and  bark  with  one  hand  while  the  torch 
to  being  used  with  the  other.    After  a  little  practice  the  torch  will  rarely  have  to  be  used  inside  the  cavity. 

14  If  the  boHs,  nails,  or  staples  are  too  thick  to  be  driven  through  the  asphalt  without  cracking  it,  they 
can  be  heated  and  slowly  pushed  through  to  the  wood. 
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surface  near  the  cambium  is  a  small  mason's  trowel,  the  tip  of  which 
can  be  heated  for  a  few  seconds  at  a  time  in  the  flame  of  a  blast  torch. 
A  tool  of  this  general  shape  with  a  thin  edge  but  with  more  metal  at 
the  center  is  better  and  will  hold  the  heat  longer.  For  finishing  far- 
ther away  from  the  cambixmi,  a  larger  and  heavier  tool  will  be  more 
useful;  an  old-fashioned  flatiron  does  this  work  efficiently  and  can 
be  used  for  this  purpose  if  nothing  better  is  available.  If  masses  of 
asphalt  project  too  far  beyond  the  contemplated  finished  surface  to  be 
smoothed  readily  with  a  hot  trowel,  they  can  be  cut  off  with  a  hot 
trowel  or  with  a  cold  chisel  and  hanmier  before  the  surface  receives 
its  final  smoothing. 

Under  certain  conditions  asphalt  and  sawdust  or  asphalt  and  sand, 
used  in  combination  with  cement  blocks  or  with  wood  (see  next  head- 
ing), will  be  better  than  either  used  separately,  and  they  often  are 
more  economical 

FILLING  CAVITIES  WITH  WOOD. 

« 

Asphalt  can  be  used  along  with  chips,  larger  blocks,  or  strips  of  dry 
wood  (such  as  laths  or  scantlings)  for  filling  caviti^.  When  blocks 
or  strips  of  Wood  are  used  as  the  main  filling  substance  they  can  be 
trimmed  to  fit  into  various  parts  of  the  cavity  or  the  whole  cavity  and 
nailed  in  place.  A  good  way  to  do  this  is  to  trim  a  block  or  strip 
roughly  to  fit  the  desired  place,  then  remove  it  from  the  cavity  and 
drive  the  required  nails  or.  staples  part  way  through  it.  At  times  it 
may  be  advisable  to  use  screws  or  bolts  instead  of  nails  or  staples. 
The  back  of  the  block  or  strip  and  that  portion  of  the  cavity  in  which 
it  is  to  be  placed  should  be  covered  with  a  thick  coat  of  hot  asphalt 
or  almost  any  of  the  mixtures  mentioned  above,  except  perhaps 
asphalt  and  chips,  and  the  strip  nailed  in  place.  A  long  heavy  nail 
set  (or  center  punch  or  saddle  punch)  will  be  useful  in  driving  the  nails 
or  staples  iuco  the  strips.  The  blocks  or  strips  of  wood  need  not  be 
very  carefully  fitted,  because  the  asphalt  mixtures,  particularly  as- 
phalt and  sawdust,  will  fill  practically  all  spaces  between  them.  Pref- 
erably the  grain  of  the  blocks  or  strips  should  run  lengthwise  of  the 
trunk  and  extend  the  entire  length  of  the  cavity,  at  least  when  near  the 
surface.  In  large  cavities  a  strip  or  layer  of  strips  an  inch  or  two 
thick  can  first  be  placed  in  the  back  of  the  cavity  and  then  the  build- 
ing up  done  mainly  from  the  sides  (fig.  17).  If  the  filling  is  planned 
so  that  there  will  be  an  unnailed  but  thoroughly  asphalted  closely  fit- 
ting joint  extending  the  length  of  the  cavity  and  from  the  outer  surface 
back  to  the  layer  of  strips  first  nailed  to  the  back  of  the  cavity  (see 
fig.  1 7,  a-c) ,  there  will  be  practically  no  danger  of  the  filler  pulling  away 
from  the  sides  of  the  cavity  as  a  result  of  a  sudden  drop  in  temperature 
and  consequent  contraction  of  the  sapwood.  In  such  a  filling  the  open- 
ing, if  it  comes,  wUl  be  along  the  line  of  least  resistance,  which  in 
this  case  will  be,  almost  invariably,  the  unnailed  joint  lengthwise  of 
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the  filling.  In  section  this  joint  may  be  a  straight  or  a  zigzag  line, 
preferably  the  latter.  As  the  crack  closes,  the  asphalt  will  usually 
cement  the  two  edges  of  the  joint  together  again;  but  even  if  it  does 
not,  both  surfac'es  of  the  crack  still  will  be  covered  with  water- 
proof asphalt."  If  the  strips  of  wood  used  in  the  cavity  are  creosoted 
before  they  are  put  in  place,  the  danger  of  infection  as  a  result  of  wet- 
ting is  still  f mother  reduced.  The  exposed  surface  of  the  completed 
filling  should  be  smoothed  oflF  at  the  level  of  the  cambium,  so  as  to  con- 
form more  or  less  closely  with  the  shape  of  the  trunk  (fig.  17),  and 
finaUy  painted  with  hot  asphalt,  coal  tar,  or  paint  of  any  desired  color. 
For  keeping  the  asphalt  melted  some  sort  of  heater  will  be  required. 
In  most  cases  one  that  is  readily  portable  will  be  most  useful,  for  the 
asphalt  can  usually  first  be  melted  over  some  less  portable  heater  or 
stove  and  the  portable  heater  used  merely  to  keep  the  asphalt  melted 
while  it  is  being  used.  Often  it  will  be  most  convenient  to  have  a 
rather  small  heater,  such  as  some  blast 
torch  or  a  plmnber's  or  tinsmith's  stove; 
possibly  one  that  can  be  suspended  by  a 
padded  wire  from  a  limb  of  the  tree.  A 
galvanized-iron  pail  with  a  capacity  of 
about  10  quarts  may  be  useful  for  this 
purpose.  The  bail  socket  should  be  riv- 
eted to  the  pail.  With  a  little  ingenuity 
one  of  the  heaters  mentioned  above  can 
be  altered  so  that  it  can  be  suspended  by 
means  of  two  long  hooks  to  the  bail  sock- 
ete  of  the  paU  or  to  the  top  of  the  paU  ^:„',^l^'rwt::i!~^rl^ 
and  the  pail  and  the  attached  heater  car-      on  the  strips  indicate  the  order  in 

•     1       i_        .1         Ai.       1.    •!  J,    A.V.      ± ^   ^         which  tliey  are  inserted.    No  nails 

ned    about    by    the    bail,  yet    the    two    can         are  driven  across  the  tig.aglinea-c. 

readily  be  separated  if  desired.    The  pail 

and  heater  can  be  suspended  from  the  limb  of  a  tree  by  a  padded 
hook,  or  the  heater  can  stand  on  a  board  on  the  ground  and  the  pail 
be  set  on  top  of  it. 

Oftentimes  it  is  neither  necessary  nor  desirable  to  completely  fill 
a  cavity;  or  perhaps  the  necessary  time  to  complete  the  work 
promptly  is  not  available.  Under  such  conditions  the  cavity  can 
be  cleaned  out,  sterilized,  and  waterproofed  and  then  strips  of  water- 
proofed wood  nailed  along  the  edges  of  the  cavity,  the  outer  edge  of 
the  strip  being  at  the  cambium  line  (fig.  10).  In  most  cases  if  this 
strip  is  a  half  inch  thick  it  will  serve  for  some  time  to  prevent  the 
new  callus  wood  and  bark  from  rolling  inward  into  the  cavity,  and 
before  the  new  growth  has  reached  across  it  another  strip  can  be 
nailed  over  it  or  the  cavity  completely  filled,  perhaps  with  asphalt 

u  I  f  tbe  wood  strips  used  are  soft  or  easily  split,  it  will  be  safer  to  use  coal  tar  in  this  joint,  as  cold  asphalt 
wUl  somcftiiiies  cause  tbe  wood  to  split  before  the  asphalt  will  yield.  If  the  wood  should  split,  the  crack 
ahooKKM  filled  with  coal  tar. 
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and  sawdust.     If  this  method  is  followed  it  will  be  necessary  tempo- 
rarily to  fill  and  waterproof  the  small  pocket  back  of  the  strips  at 


FiQ.  18.— Section  of  a  tree  cavity  par- 
tially filled  with  strips  of  wood.  The 
numbers  indicate  the  order  in  which 
the  strips  arc  inserted. 


Fio.  19.— Section  of  a  tree  cavity  par- 
tially filled  with  strips  of  wood;  these 
are  b61tod  to  the  walls  of  the  cavity. 
The  numbers  indiccte  the  order  in 
which  the  strips  are  inserted. 


the  bottom  of  the  cavity,  using  wood  or  some  plastic  substance  so 
that  it  will  not  hold  water. 

If  it  is  impracticable  or  inconvenient  to  use  hot  asphalt  and  saw- 
dust between  the  strips  of  wood  in  filling  a  cavity  a  substitute  can 
be  f  oimd  by  mixing  sawdust  with  creosote  and 
asphalt,*^  or  with  coal  tar,  or  even  with  paint. 
When  any  of  these  mixtures  is  used  the 
strips  of  wood  may  have  to  be  trimmed  to  fit 
more  closely,  as  such  mixtures  will  not  so 
readily  and  permanently  fill  lai^e  spaces 
between  the  strips  as  will  the  thicker  asphalt 
mixtures.  Perhaps  the  best  general  substi- 
tute for  the  heavy  asphalt  is  a  mixtiu'e  of 
coal  tar  and  sawdust.  This  mixture  does  not 
necessarily  have  to  be  heated  during  any 
part  of  the  operation  unless  the  work  is  done 
in  very  cold  or  freezing  weather.  It  is  better; 
however,  to  have  the  tar  hot  when  the  saw- 
dust is  mixed  with  it.  No  definite  proportion 
for  the  tar  and  sawdust  can  be  recommended, 
because  the  quantity  of  each  ingredient  is 
largely  dependent  upon  the  grades  of  sawdust 
and  tar  that  are  used.  In  his  own  work  the 
writer  has  found  that  1  part  of  dry  sawdust 
by  weight  to  3  or  4  of  coal  tar  or  3  to  4  parts 
of  dry  sawdust  by  bulk  to  1  of  coal  tar  gives  a  mixture  of  about  the 
right  proportions.    The  mixture  should  be  stirred  (preferably  when 

M  For  dliectioDs  for  mixing  oreoaote  and  asphalt,  see  p^  9. 


Fig.  20.- 


I     I 
I     I 

Section  of  a  tree  cavity 
fiKed  with  strips  of  wood,  with 
a  thin  surface  layer  of  strips  ( 11, 
12,  13).  The  broken  lino  z-i 
indicates  where  a  bdt,  when 
necessary,  should  be  located  to 
hold  the  ends  of  a  filling,  as 
Indicated  in  figure  21.  Ocoa- 
sionally  it  may  be  necessary  to 
place  bolts  at  both  x-x  and  z-t. 
No  bolt  should  pass  throng 
the  unnaQed  eigxag  Joint  a^. 
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warm)  until  it  is  of  an  even  consistency — somewhat  granular  but  sticky 
and  pasty.     When  put  in  the  cavity  it  should  stick  there  after  a  little 
pressure  or  after  tamping  with  an  oiled  or  moistened  stick,  but  should 
not  be  thin  enough  for  the  tar  to  ooze  out,  at  least  not  until  the  mix- 
ture is  compressed  by  nailing  or  stapling  the  wood 
strips  firmly  in  place  over  it.    It  will  be  advisable 
to  paint  the  exposed  wood,  the  strips  that  have 
he&a  fastened  in  the  cavity,  and  the  back  of  the 
strip  that  is  to  be  inserted,  using  clear  coal  tar, 
before  inserting  the  sawdust  and  tar  mixtiu^. 

GreneraUy  some  such  arrangement  of  strips  as  is 
shown  in  figures  17, 18,  and  19  will  be  foimd  most 
advantageous  in  most  cavities,  as  such  an  arrange- 
ment usually  permits  greater  freedom  in  driving 
the  nails  or  staples  or  in  placing  the  screws  or  bolts 
in  position  through  the  strips.  The  edge  of  the 
strips  at  the  surface  should  be  trimmed  off  in  a  line 
with  the  cambium,  as  shown  in  figures  17  and  21, 
or  the  strips  may  be  trimmed  back  to  a  line  behind 
the  cambium  and  one,  two,  or  more  thin  strips  of 
sufficient  thickness  to  bring  the  siu^ace  to  the 
cambium  line  nailed,  screwed,  or  bolted  over  it  to 
form  an  outside  layer,  as  shown  in  figure  20.  The 
order  in  which  the  strips  should  be  placed  in  the 
cavity  is  indicated  by  the  order  of  the  numbers  in 
figures  17,  18,  19,  and  20.  In  long  fillings,  par- 
ticularly in  flexible  branches,  a  bolt  and  metal 
washer  near  each  end  of  the  filling  and  another 
at  the  center  will  prevent  the  ends  or  center 
working  loose.  Figures  19,  20,  and  21  with  their 
l^ends  will  explain  the  details  of  placing  the  bolts 
and  washers. 

GUYING. 


Fio.  21.— Sorftuje  vfew  of 
a  tree  cavity  flUad  witn 
strips  of  wood,  as  shown 
in  section  in  figure  17; 
the  sorflace  has  not  yet 
been  waterproofed.  The 
broken  lines  show  the 
position  of  the  bolts  and 
the  broad  washers.  The 
washers  should  be  of 
heavy  iron  and  wide 
enoogh  to  reach  across 
all  the  strips  at  the  point 
where  they  are  placed. 
The  bolts  should  not 
pass  through  the  un- 
nailed  Johit  (o-c)  indi- 
cated in  figures  17  and  20. 


Closely  associated  with  the  work  already  de- 
scribed, and  often  an  indispensable  adjunct,  is  the 
guying  of  limbs  to  prevent  the  splitting  of  the  crotches  or  to  check 
splitting  that  has  already  started. 

A  simple  method  of  guying  a  crotch  is  to  place  a  hook  or  ring  bolt 
through  each  limb,  with  the  hooks  or  rings  in  the  two  limbs  toward 
each  other  and  from  3  to  10  feet  or  more  above  the  crotch  (depending 
upon  the  size,  position,  and  length  of  the  limbs),  and  to  tie  these 
hooks  by  means  of  a  strong  wire,  wire  cable,  or  chain  (figs.  22  and 
23).    Three  or  more  adjoining  limbs  may  be  guyed  collectively.    The 
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precautions  already  mentioned  on  pages  16  and  16  should  always  be 
followed,  so  far  as  they  apply  to  boring  and  tarring  the  hole  and 
countersinking  the  washers  of  the  bolts. 

A  tumbuckle  rod  or  bolt  is  often  better  than  a  cable  or  wire  when 
the  guy  is  to  be  kept  perfectly  taut  at  aU  times.    Furthermore,  the 
rod  or  bolt  permits  a  ready  tightening  of  the 
guy  within  certain  limits,  should  it  later  become 
advisable.     If  for  any  reason  the  guy  is  to  be 
placed  within  a  foot  or  two  of  the  crotch,  a 
single  long  bolt  can  often  be  used  to  better 
advantage,  and  sometimes  a  single  long  bolt 
can  be  used  in  place  of  a  cable,  a  chain,  or  a 
tumbuckle  rod  where  the  guyed  limbs  are  not 
likely  to  twist  much  as  they  sway  in  the  wind. 
Occasionally  it  may  become  necessary  to 
guy  a  whole  tree  in  order  to  prevent  the  break- 
ing of  the  trunk  when   an  unusually  lai^ 
cavity  leaves  only  a  thin  shell  of  soimd  wood 
or  to  prevent  ^  tree  that  has  recently  been  set 
from  tipping  over  before  its  roots  have  become 
well  established.     This  can  be  accomplished 
by  attaching  four  guy  wires  or  ropes  to  the  tree 
about  half  way  from  the  ground  to  the  top  of 
the  tree  and  having  these  slant  downward  at 
an  angle  of  about  45^  to  four  stout  posts  set 
firmly  in  the  groimd  about  equidistant  aroundthe  tree  (e.  g.,  on  the 
north,  east,  south,  and  west  sides  of  the  tree).     If  the  guying  is  for 
temporary  purposes  only,  two  broad  bands  of  leather  or  stout  can- 
vas or  other  strong  material,  each  long  enough  to 
make  a  loop  at  least  twice  the  diameter  of  the  trunk 
or  limb  to  be  encircled  and  4  to  6  inches  wide,  may 
be  passed  around  the  tree  or  some  favorably  situated 
limb  and  two  adjoining  guys  attached  to  each  loose 
loop.     If  a  permanent  guying  is  needed,  two  eye- 
bolts  (or  hook  bolts)  can  be  placed  through  parallel 
creosoted  holes  in  the  trunk  or  limb  about  halfway 
up  the  tree,  one  6  inches  or  more  above  the  other. 
The  eye  of  one  bolt  should  be  on  the  opposite  side 
of  the  tree  from  the  other.    Two  guys  from  two 
ad  j  oining  posts  are  attached  to  each  eyebolt ,  the  latter 
pointing  halfway  between  the  two  posts  to  which  the  guys  are  to 
be  attached  (fig.  24).    The  chafing  of  a  limb  against  a  guy  should 
be  prevented  by  padding  the  guy  wire  with  a  piece  of  garden  hose 
or  the  limb  with  burlap,  if  the  guy  can  not  be  so  placed  or  braced  as 
to  clear  all  limbs. 


Fio.  22.— Side  view  of  limbs> 
showing  the  proper  method  o^ 
guying  them  above  a  weak  or 
split  crotch.  The  wire,  cablet 
or  chain  gay  is  shown  at  a. 


Fio.  23.— Sectional  view 
of  the.  limb  of  a  tree, 
showing  the  details  of 
placing  an  eyebolt  of 
the  type  shown  in  fig- 
are  22:  a,  Bolt;  bi 
bark;  tr,  wood. 
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Limbs  or  trees  should  never  be  guyed  by  passing  wires,  chains,  or 
ropes  tightly  around  them.  These  may  eventually  strangle  the  por- 
tions above  the  encircling  band.  Encircling  fence  wires,  telegraph 
wires,  or  clotheslines  may  act  in  the  same  way,  killing  all  parts  of 
the  tree  beyond  the  ligature  if  they  remain  tightly  drawn  around  the 
limb  or  trunk  for  any  great  length  of  time — often  in  less  than  a  year. 

WHEN  REPAIR  WORK  MAY  BE  DONE. 

As  a  general  rule,  tree  surgery  can  be  undertaken  safely  at  almost 
any  time  of  year  when  the  sap  is  not  nmning  too  actively  and  the 
weather  is  not  cold  enough  to  freeze  cement,  if  this  is  being  used. 
In  most  trees  the  sap  will  interfere  with  the  work  only  while  the  buds 
and  leaves  are  expanding  in  the  spring.  Cement  work  will  be  ruined 
if  it  is  frozen  before  it  is  set.  It  is  not  likely  to  be  injured* by  trost 
after  setting  for  a  few  dajrs. 

WHAT  TREES  ARE  WORTH  REPAIRING. 

Most  trees  with  only  a  few  dead  limbs  are  imquestionably  worth 
attention.     Others  that  have  many  dead  limbs  or  decayed  areas  may 

not  be  worth  the  expense  of  repairing  them,  

particularly  if  they  are  rapid-growing  short-        ^^  ^^^  / 

lived  trees.  This  point  should  be  consid- 
ered very  carefully  before  any  repair  work 
is  undertaken.  In  any  event  a  diseased  or 
insect-infested  tree  should  not  be  allowed  to 
remain  as  a  menace  to  near-by  trees  which  j^.  24.-8ectionai  view  of  a  t,^ 
are  in  a  more  healthy  condition  or  entirely  tnmk,  showing  th©  detaus  of 
healthy.  It  should  have  aU  diseased  or  ST^t^'TtSTZ^d^T^ 
insect-mfested  bark,  wood,  or  leaves  re^  method  of  placing  a  boit  is  used 
moved  and  aU  freshly  <mt  surfaces  prop-  :J;^lSr^'^CTrSJ: 
erly  treated,  or  the  entire  tree  should  be  oateth©  guy  wires. 
removed.     The  diseased   portions   should 

be  burned  immediately.  No  one  can  decide  better  than  the  owner 
whether  a  tree  is  worth  the  expense  of  trying  to  save  it,  because  the 
actual  commercial  value  of  an  ornamental  or  shade  tree  usually  has 
nothing  to  do  with  the  decision.  It  is  generally  a  question  of  es- 
thetic value,  or  historic  associations,  or  rarity  of  species.  A  man 
who  has  had  experience  in  repairing  mutilated  or  diseased  trees  may 
be  able  to  say  definitely  whether  it  is  possible  to  save  the  tree,  but 
the  owner,  who  has  to  pay  the  bill,  is  the  one  who  will  have  to  decide 
whether  the  tree  is  worth  the  cost  of  repairing  it.  Often  the  owner 
will  be  better  satisfied  in  the  end  to  have  a  badly  diseased  or  mutilated 
tree  replaced  by  a  healthy  perfect  one.  In  expert  hands  the  moving 
of  lai^  trees  is  no  longer  a  hazardous  undertaking. 
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COMPLETED  WORK  NEEDS  WATCHING. 

With  the  completion  of  repair  work  tree  owners  often  fail  to  realize 
the  importance  of  keeping  close  watch  of  their  trees  in  order  tliat 
defects  which  appear  in  the  work  may  be  remedied  promptly  and  that 
new  injuries  elsewhere  on  the  tree  may  have  imimediate  attention. 
If  a  tree  is  of  sufficient  value  to  warrant  proper  and  careful  treatment, 
it  certainly  is  worth  the  slight  expense  of  subsequent  annual  or 
biennial  inspection  and  the  immediate  repair  of  newly  discovered 
injuries  at  a  time  when  the  expense  necessary  to  keep  the  tree  in 
good  condition  will  be  comparatively  small. 

PERSISTENCE  OF  SCARS. 

It  should  be  borne  in  mind  that  scars  where  large  limbs  have  been 
removed  or  large  cavities  filled  will  be  unsightly  spots  for  years, 
even  tmder  the  best  of  conditions.  If  the  scar  is  a  large  one,  it  may  | 
never  entirely  heal  over  and  consequently  may  remain  a  permanently 
conspicuous  defect.  It  might  so  happen  that  a  particularly  large 
scar  or  filling  would  be  too  unsightly  and  conspicuous  to  please  the 
owner.  Here,  again,  greater  satisfaction  may  be  realized  in  the  end 
by  having  the  diseased  tree  replaced  with  a  healthy  one. 

COMMERCIAL  TREE-SURGERY  WORK. 

If  a  tree  owner  prefers  to  employ  a  commercial  tree  sui^eon  to 
attend  to  his  trees  it  is  well  to  have  a  definite  written  contract  con- 
cerning at  least  certain  important  phases  of  the  work,  in  addition  to 
specifying  the  price  and  methods  of  payment.  Besides  the  type  or 
types  of  filling  to  be  used  in  cavity  work  the  following  are  suggested 
as  points  to  be  incorporated  in  the  contract: 

(1)  No  climbing  spurs  shall  be  used  on  any  part  of  a  tree. 

(2)  The  shoes  worn  by  the  workman  shaU  have  soft  soles. 

(3)  In  cavity  work  all  diseased,  rotten,  discolored,  water-soaked,  or  insect-eaten 

wood  shall  be  removed  and  the  cavity  inspected  by  the  owner  or  his  agent 
before  it  is  filled. 

(4)  Ordinary  commercial  shellac  shaU  be  applied  to  the  cut  edges  of  sapwood, 

bark,  and  cambium  within  five  minutes  after  the  final  trimming  cut  is 
made  or  as  soon  afterwards  as  the  surface  becomes  dry. 

(5)  All  cut  surfaces  shall  be  painted  with  shellac  or  commercial  creosote,  fol- 

lowed by  thick  coal  tar  or  asphalt. 

(6)  The  contractor  shall  repair  free  of  expense  any  defects  that  may  appear  in 

the  work  within  one  year. 

Under  certain  conditions  various  modifications  of  these  suggestions 
may  be  advisable,  but  alterations  in  Nos.  1,  2,  3,  and  6  should  be 
made  with  caution.  If  certain  crotches  are  split  or  particular  limbs 
on  some  trees  need  guying,  it  may  be  well  to  include  these  items  in 
the  contract.    At  times  it  may  be  desirable  to  include  a  statement  ol 
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just  what  limbs  shall  be  removed  from  particularly  choice  trees,  and 
some  provision  should  always  be  made  for  the  r^ular  inspection  of 
the  trees  every  one  or  two  years  unless  the  owner  prefers  to  do  this 
himself.  The  best  results  can  generally  be  attained  when  payment  is 
based  upon  the  amount  of  work  done,  plus  the  cost  of  material  used. 
Probably  most  persons,  however,  wDl  prefer  to  have  the  trees  ex- 
amined and  a  definite  contract  price  agreed  upon  before  any  work 
is  undertaken. 

CONCLUSIONS. 

At  present  tree-repair  work  has  not  received  the  recognition  and 
approval  from  tree  owners  that  it  deserves.  This  may  be  due  at  times 
to  unfavorable  experiences  with  dishonest  or  ignorant  tree  surgeons, 
at  other  times  to  the  reluctance  of  the  owners  to  spend  much  money 
in  preserving  their  trees,  or  from  their  ignorance  of  the  benefits  that 
may  result  when  tree-repair  work  is  properly  done.  Rehable  tree 
surgeons  are  doing  much  in  a  practical  way  to  educate  the  pubhc  as 
to  the  benefits  of  tree-repair  work.  Unfortunately,  the  unscientific 
or  dishonest  work  of  some  others  still  is  doing  much  to  offset  it. 

A  few  States  have  laws  r^ulating  tree-repair  work  on  a  commercial 
basis.  This  is  a  decided  step  toward  the  betterment  of  tree-surgery 
methods. 

The  Department  of  Agriculture  invites  correspondence  concerning 
methods  in  tree-repair  work  and  will  be  prepared  to  advise  for  or 
against  any  particular  method  so  far  as  experience  and  the  results  of 
experiments  will  permit.  By  cooperation  of  this  sort  tree-repair 
work  ought  ultimately  to  deserve  and  attain  a  much  higher  position 
in  the  estimation  of  the  general  pubhc  than  it  now  holds. 

Finally,  tree  owners  are  urged  to  remember  at  all  times  that  the 
necessity  of  tree-repair  work  15  or  20  years  hence  may  be  reduced 
very  materially  by  promptly  attending  to  the  fresh  injuries  of  to-day. 
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PUBLICATIONS  ON  ALLIED  TOPICS  AVAILABLE  FOR 
DISTRIBUTION. 

No  publications  are  sold  by  the  Department  of  Agriculture;  there- 
fore do  not  send  money  to  this  Department. 

Copies  of  publications  listed  herein  will  be  sent  free  upon  applica- 
tion to  the  Chief  of  the  Division  of  Publications,  Department  of 
Agriculture,  Washington,  D.  C,  as  long  as  the  supply  lasts.  The 
editions  of  some  of  these  listed  are  exhausted. 

When  the  Department  supply  is  exhausted,  available  publications 
can  be  obtained  from  the  Superintendent  of  Documents,  Government 
Printing  Office,  Washington,  D.  C,  by  purchase  only  and  at  the 
prices  noted  here. 

Send  aU  remittances  to  the  Superintendent  of  Documents  direct. 
His  office  is  not  a  part  of  the  Department  of  Agriculture. 

Blister  Rust,  White  Pine.     Pp.  15,  pi.  1,  figs.  5.     (Farmers*  Bulletin  742.) 

Cedar,  Red,  Diseaeee.  Pp.  22,  pie.  7,  figs.  3.  (Division  of  Vegetable  Physiology 
Ukd  Pathology  Bulletin  21.)    Price  10  cente. 

Chestnut  Bark  Disease.  Pp.  10,  pis.  4.  (Separate  598,  Yearbook  for  1912.)  Price 
10  cents. 

Chestnut  Bark  Disease,  Control.  Pp.  24,  figs.  4.  (Fanners'  Bulletin  467.)  Price 
5  cents. 

Chestnut  Bark  Disease,  Extent  and  Importance.  (Forestry,  Miscellaneous  Publica- 
tion.)   Price  5  cents. 

Chestnut  Bark  Disease,  Japanese,  Immunity.  Pp.  4.  (Bureau  of  Plant  Industry 
Bulletin  121,  part  6.) 

Chestnut  Bark  Disease,  Status.  Pp.  14,  pi.  1,  fig.  1.  (Bureau  of  Plant  Industry 
Bulletin  141,  part  5.) 

Chestnut  Timber  Killed  by  the  Bark  Disease,  Uses.  Pp.  24,  figs.  8.  (Farmers' 
Bulletin  582.)    Price  5  cents. 

Cheslziuts  and  Oaks,  Death  of,  Due  to  Armillaria  mellea.  Pp.  9,  pis.  2.  (De- 
partment Bulletin  89.)    Price  5  cents. 

Coniferous  Nursery  Stock,  Blights  of.  Pp.  21.  (Department  Bulletin  44.)  Price 
5  cents. 

Coniferous  SeedlijigB,  Damping-off,  Control.  Pp.  32,  pis.  2,  fig.  1.  (Department 
Bulletin  453.) 

Coniferous  Seedlings,  Damping-off,  Treatment.  Pp.  8.  (Bureau  of  Plant  Industry 
Circular  4.)    Price  5  cents. 

Crown-Gall  of  Plants,  Cause  and  Remedy.  Pp.  215,  pis.  36.  (Bureau  of  Plant  In- 
dustry Bulletin  213.)    Price  40  cents. 

Crown-Gall,  Plant  Cancer,  Structure  and  Development.  Pp.  61,  pis.  109,  figs.  2. 
(Bureau  of  Plant  Industry  Bulletin  255.)    Price  50  cents. 

Disinfectants,  Injury  to  Seeds  and  Roots  in  Sandy  Soils.  Pp.  35,  pi.  1,  figs.  2.  (De- 
partment Bulletin  169.)    Price  5  cents. 

Farmstead,  Beautifying  the.    Pp.  65,  figs.  66.     (Farmers'  Bulletin  1087.) 

Forest,  Hardwood,  Northern:  Its  Composition,  Growth,  and  Management.  Pp.  80, 
pis.  15,  fig.  1.    (Department  Bulletin  285.)    Price  20  cents. 
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Fungi,  M>ishroom8  and   Other   Common.    Pp.   64,  pla.  38,   ^g.   1.    (Department 

Bulletin  175.)    Price  30  cents. 
Fungicides  and  Their  Use  in  Preventing  DiBeasee  of  Fruits.    Pp.  32,  figs.  17.    (Farm- 
ers* Bulletin  243.)    Price  6  cents. 
Home  Grounds,  Beautifying  the.    Pp.  ^,  fig.  8.    (Farmers*  Bulletin  185.)    Price  5 

cents. 
Jack  Pine,  Pathology,  Observations.    Pp.  10,  pi.  1,  figs.  4.    (Department  BuUetin 

212.)    Price  5  cents. 
Larch  Mistletoe:    Some  Economic  Considerations  of  Its  Injurious  Effects.    Pp.  27, 

figs.  13.    (Department  Bulletin  317.)    Price  5  cents. 
Mistletoe  Injury  to  Conifers  in  the  Northwest.    Pp.  39,  pis.  4,  figs.  27.    (Department 

Bulletin  360.)    Price  15  cents. 
Mistletoe  Pest  in  the  Southwest.    Pp.  39,  jAb.  2,  figs.  7.    (Bureau  of  Plant  Industry 

Bulletin  166.)    Price  10  cents. 
Pine,  Disease  Caused  by  Cronartium  pyriforme.    Pp.  20,  pis.  2,  fig.  1.    (Department 

Bulletin  247.)    Price  5  cents. 
Pine,  White,  European  Ciurant  Rust.    Pp.  4.    (Bureau  of  Plant  Industry  Circular 

38.)    Price  5  cents. 
Pruning.    Pp.  35,  figs.  25.    (Farmers'  Bulletin  181.) 
Red  Gum,  Sap-Rot  and  Other  Diseases.    Pp.  37,  pis.  8.    (Bureau  of  Plant  Industry 

Bulletin  114.)    Price  15  cents. 
Slash,  Rotting  in  Arkansas,  Investigations.    Pp.  15.    (Department  Bulletin  496.) 
Smelter  Fumes,  Injury  to  Vegetation.    Pp.  23,  pb.  6,  fig.  1.    (Bureau  of  Cheniistry 

Bulletin  89.)    Price  5  cents. 
Smelter  Wastes,  Injury  to  Vegetation  and  Animal  Life.    Pp.  63,  pis.  9.    (Bureau  of 

Chemistry  Bulletin  113.)    Price  10  cents. 
Street  Trees.    Pp.  58,  figs.  37.    (Department  Bulletin  816.)    Price  15  cents. 
Timber  Rot  Caused  by  Lenzites  eepiaria.    Pp.  46,  pis.  4,  figs.  3.    (Bureau  of  Plant 

Industry  Bulletin  214.)    Price  10  cents. 
Timber  Storage  Conditions  in  Eastern  and  Southern  States  with  Reference  to  Decay 

Problems.    Pp.  43,  pis.  10,  figs.  41.    (Department  Bulletin  510.)    Price  20  cente. 
Tree  Surgery,  Practical.    Pp.  28,  pis.  7.    (Separate  622,  Yearbook  for  1913.)    Price 

10  cents. 
Walnut  Blight  in  the  Eastern  United  States.    Pp.  8,  pis.  2.    (Department  Bulletin 

611.).   Price  5  cents. 
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THIS  BULLETIN  is  intended  primarily  as  a  guide 
for  those  who  desire  to  take  care  of  decayed  or 
injured  places  on  their  own  trees  or  to  superintend 
such  work.  It  outlines  some  of  the  better  methods 
of  treating  injuries,  removing  dead  or  diseased  limbs, 
and  repairing  decayed  spots  in  the  trunk  or  limbs. 

A  badly  diseased  or  injured  tree  should  be  re- 
moved and  replaced  by  a  healthy  one  unless  there 
is  some  very  special  reason  for  trying  to  preserve 
the  tree.  This  applies  particularly  to  an  old  tree 
that  has  been  in  poor  condition  or  in  poor  soil  for 
some  years.  Such  a  tree  rarely  recovers  completely 
from  the  shock  of  extensive  or  elaborate  repair  work 
on  the  trunk;  in  fact,  it  often  deteriorates  more  rap- 
idly thereafter. 

Two  axioms  of  tree-repair  work  (tree  surgery) 
that  should  be  borne  in  mind  constantly  are  (1)  that 
prompt  treatment  of  freshly  made  wounds  is  the 
surest  and  most  economical  method  of  preventing 
disease  or  decay  in  the  future  and  (2)  that  all  wounds 
made  in  tree-surgery  work  should  be  cleaned,  steril- 
ized, and  protected  from  infection  just  as  thoroughly 
as  in  the  case  of  animal  surgery  and  for  exactly  the 
same  reasons. 

Most  persons  can,  at  least  with  some  preliminary 
practice  on  the  simpler  types  of  work,  undertake  any 
of  the  work  here  outlined,  provided  they  are  familiar 
with  the  use  of  a  gouge  and  mallet,  a  saw,  and  a 
paint  brush.  A  steady  head  and  ability  to  climb  will 
be  necessary  for  work  in  the  top  of  a  tree. 


Issued  September,  1920 
Washington.  D.  C.  Revised  June.  1921,  and  October,  1922 
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THE  DANGER  OF  NEGLECTED  WOUNDS. 

INJTJBIES  of  various  sorts  are  so  common  on  trees  that  most 
people  have  become  oblivious  to  the  danger  arising  from 
neglected  wounds,  or  at  least  they  underrate  the  danger.  Every 
broken  limb  and  every  wound  that  penetrates  as  far  as  the  inner 
bark  may  become  the  point  of  entrance  of  active  pliint  or  animal 
parasites  or  rot-producing  organisms  unless  these  injuries  are 
promptly  and  properly  treated. 

The  best,  safest,  and  most  economical  means  of  preventing  future 
extensive  decay,  disfigurement,  or  premature  death  of  a  tree,  is  to 
attend  to  each  injury  as  soon  as  it  occurs.  This  kind  of  work  is  sim- 
ple and  c<Mnparatively  inexpensive.  If  an  injury  is  allowed  to  re- 
main untreated  for  some  years  (as  commonly  happens),  decay-pro- 
ducing organisms  almost  invariably  enter  the  wound  and  produce 
a  rotted  area  in  the  wood  beneath,  often  of  such  an  extent  that  a 
violent  wind  may  break  the  tree  at  the  decayed  and  weakened  spot. 
Uninjured  bark  or  an  injured  area  promptly  and  properly  treated 
usually  prevents  the  entrance  of  decay  organisms. 

If  an  untreated  wound  of  several  years'  standing  has  developed  a 
considerable  area  of  decayed  wood  or  bark,  the  first  question  to  be 
considered  is  whether  the  tree  is  of  sufficient  value  to  warrant  the 
expense  of  repairing  it  properly.  Should  it  be  decided  to  repair 
the  tree,  the  too  conmion  mistake  of  neglecting  such  portions  as 
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are  difficult  to  reach  must  not  be  made.    A  thorough,  complete,  and 
sanitary  job  should  be  made,  or  else  nothing  whatever  attemjjted. 
If  a  tree  is  badly  decayed  or  injured,  it  is  best  and  safest  to  remove 
it  and  set  a  healthy  one  in  its  place;  or  it  may  be  braced  to  prevent 
breakage  in  a  violent  storm;  or  it  may  have  the  decayed  matter 
removed  and  the  cavity  treated  in  accordance  with  directions  given 
in  this  bulletin.     Trees  from  which  large  areas  of  rotted  wood  have 
been  excavated  and  the  cavities  filled,  or  left  open,  will  rarely  com- 
pletely heal  over  except  under  the  most  favorable  conditions.     Care- 
ful and  thorough  cavity 
work  on  the  trunk  of  a 
tree  is  of  much  great- 
er importance  than  on  a 
J  limb,  as  the  latter  often 
I  may  be  cut  off  well  be- 
hind the   diseased  area 
without  materially  im- 
pairing    the    general 
health  of  the  tree. 

Many  people  fail  to 
realize  the  full  extent  to 
which  properly  located, 
healthy,  and  well-kept 
trees  will  enhance  the 
value  of  real  estate,  par- 
ticularly for  residential 

Fio.  1. — Cross  section  of  a  typical  tree  trunk,  showing  ugg.       From     this    point 
the  TariouB  parts  :  a.  Bark  ;  6,  cambium  ;  c,  sapwood  ;  -      .  |  .     . 

d,  heartwood.     The  concentric  rings  in  the  sapwood  ^^  View  alonC,  it  IS  Wise 

and   heartwood   are    the    annual    rings.     The   radial  tO    keep    the    trees    in    a 

lines  extending  part  way  or  entirely  from  the  center  ,       ,  ,  , 

to  the   bark  are   the  pith  rays.      In  this  figure  the  nealtny      and      VlgOrOUS 

outer   and   inner   bark   are   represented  as  approxi-  condition.        Oftentimes 

mately  equal  in  thickness.  i    •     ^  •         i 

historical  associa- 
tion, scientific  value,  or  rarity  of  the  species  outweighs  all  other  con- 
siderations. Trees  unquestionably  are  a  real  asset  from  various  points 
of  view  and  for  reasons  too  well  known  to  need  mention  here. 

When  owners  of  trees  realize  more  fully  than  at  present  that  it 
costs  comparatively  little  to  properly  treat  injuries  at  the  time  they 
are  made  and  that  such  treatment  means  much  to  the  health,  beauty, 
usefulness,  and  value  of  the  trees  in  years  to  come,  they  will  have 
learned  the  greatest  economic  lesson  connected  with  the  care  and 
repair  of  trees. ^ 

^  For  advice  in  selecting  trees  and  shrubs  for  the  home  grounds,  see  Farmers'  Bulletins 
185  and  1087  and  Department  Bulletin  816. 
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THE  CAMBIUM. 

The  trunk  and  branches  of  a  tree  are  made  up  of  a  cylinder  of  wood 
surrounded  by  bark.  (Fig.  1.)  Between  the  bark  and  the  wood  on 
healthy  parts  of  the  tree  there  is  a  very  thin  ^continuous  layer  of 
young  (embryonic)  tissue,  which  is  not  necessarily  sharply  marked 
off  from  either  wood  or  bark.  This  is  the  cambium.  (Fig.  1,  b.)  It 
is  this  layer  that  splits  or  slips  so  easily  in  the  springtime,  when  the 
bark  is  removed  to  make  the  familiar  willow  whistles  of  boyhood 
days.  During  the  growing  season  its  microscopic  elements  (cells) 
are  constantly  dividing  and  giving  rise  to  new  layers  of  cells  on  both 
sides,  on  the  outer  side  of  the  cambium  to  new  layers  of  bark,  on  the 
inner  to  new  layers  of  wood.  Thus,  the  youngest  layers  of  both  wood 
and  bark  are  those  adjoining  the  cambium.  As  the  cambium  is  a  very 
tender  and  thin-walled  tissue,  a  comparatively  slight  injury  will  kill 
portions  of  it,  and  once  killed  the  dead  area  never  again  can  give  rise 
to  new  bark  or  new  wood.  However,  the  healthy  living  cambium 
around  the  edges  of  the  dead  area  will  give  rise  each  year  to  a  new 
layer  of  more  or  less  abnormal  wood  and  bark,  unless  its  growth  is 
retarded  by  disease  or  subsequent  injury.  Under  normal  conditions 
these  new  layers  of  wood  and  bark  (called  callus  wood  and  callus 
bark)  grow  out  each  year  over  the  margin  of  the  dead  area  a  little 
more  than  the  width  of  an  annual  ring  (see  Fig.  1) ,  and  eventually  the 
dead  area,  if  not  too  large,  may  be  entirely  overgrown  or  hidden  from 
view.  Such  dead  spots  furnish  favorable  points  for  the  entrance  of 
insects  and  organisms  causing  decay  unless  they  are  properly  treated. 

All  new  layers  of  the  normal  wood  and  bark  of  roots,  trunk,  and 
branches  originate  in  the  living  cambium,  never  elsewhere;  conse- 
quently, it  is  of  the  utmost  importance  to  keep  the  cambium  in  a 
healthy  and  uninjured  condition  at  all  times.  Diseases  or  injuries 
that  kill  large  portions  of  the  cambium  usually  are  fatal  to  the  tree. 

REPAIR  WORK. 

In  repair  work  (tree  surgery)  a  few  fundamental  principles  must 
be  observed  in  order  to  secure  permanently  good  results.  These  may 
be  summarized  briefly  as  follows  : 

(1)  Remove  all  dead,  decayed,  diseased,  or  Injured  wood  or  bark.  When  on  a 
limb  this  can  often  be  done  best  by  removing  the  entire  Umb ;  on  a  large  limb  or 
on  the  trunk  it  may  mean  at  times  digging  out  the  decayed  matter  so  that  a 
cavity  is  formed. 

(2)  Sterilize  all  cut  surfaces. 

(3)  Waterproof  all  cut  surfaces. 

(4)  Leave  the  work  in  the  most  favorable  condition  for  rapid  healing;  this 
may  sometimes  necessitate  filling  or  covering  deep  cavities. 

(5)  Watch  the  work  from  year  to  year  for  defects,  and  if  any  appear  attend 
to  them  immediately. 
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SOME  THINGS  TO  BE  AVOIDED. 

The  careless  use  of  a  long  pruning  hook  or  other  implement  to 
break  off  small  dead  twigs  should  be  avoided,  as  ev^ery  bruise  may 
become  the  point  of  entrance  of  disease  or  decay.  Climbing  spurs 
produce  wounds  that  are  very  easily  and  frequently  infected.  Spurs 
should  never  be  used  except  on  a  tree  that  is  to  be  removed  or 
destroyed.  A  man  who  insists  on  using  climbing  spurs  in  tree- 
surgery  work  should  never  be  allowed  to  work  on  trees.    Nails  and 

leather  soles  and  heels  on  shoes 
often  cause  injury.  Rubber- 
soled  tennis  shoes,  or  "  sneaks,'* 
or  some  similar  soft-soled  shoe 
that  will  not  slip  should  be  used 
in  tree-surgery  work. 

SURGERY  WORK. 

The  simplest  type  of   tree- 
surgery  work  consists  in  remov- 
ing dead  or  dying  limbs  or  neg- 
lected or  decayed  stubs  and  in 
treating  the  wounds  with  anti- 
septic   and    waterproof    cover- 
ings, to  prevent  the  entrance  of 
decay-producing  organisms  and 
moisture  while  healing.    A  more 
complicated    type    consists    in 
digging  out  the  decayed   and 
diseased  wood  of  decayed  spots 
and  treating  the  freshly  cut  sur- 
faces of  the  cavities  with  anti- 
septic and  waterproof  coatings 
and  also  in  filling  the  cavities  with  suitable  material.     Artificially 
filled  cavities  do  not  increase  the  strength  of  the  trimk  or  limb  to  the 
extent  that  is  commonly  supposed.     An  improperly  filled  cavity  is 
always  a  greater  menace  to  a  tree  than  an  unfilled  one. 


Fig.  2. — The  wrong  way  to  remove  a  heavy 
limb.  A  single  cut  from  tlie  upper  side 
usually  makes  a  long  wound  below  the 
scar  where  the  bark  and  outer  wood  are 
stripped  :  a.  Limb ;  b,  saw  cut  that  severed 
the  limb ;  c,  strip  of  bark  and  wood  stripped 
from  the  trunk  ;  d,  shoulder  of  the  limb. 


REMOVING  BRANCHES. 

This  work  includes  the  removal  of  healthy,  broken,  dead,  or  dis- 
eased branches  when  the  cut  is  made  entirely  through  healthy  wood.* 
This  type  of  work  can  be  regarded  as  comprising  two  essential  oper- 
ations:  (1)   Removing  the  branches  in  a  manner  that  will  prevent 

*  If  decay  runs  back  into  the  trunk,  it  will  be  necessary  to  excavate  all  decayed  matter, 
following  the  dlrt^ctions  given  under  "  Cavity  work." 
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injury  to  the  surrounding  bark  and  cambium  and  (2)  shellacking, 
sterilizing,  and  waterproofing  the  scars. 

The  most  essential  implements  for  removing  large  branches  are  a 
good-sized  saw  with  teeth  so  set  as  to  make  a  wide  cut,  a  gouge,  a 
chisel,  a  mallet,  a  strong  sharp  knife,  and  an  oilstone.  For  cutting 
limbs  near  the  ground,  these  are  the  only  necessary  implements, 
though  others  often  may  be  convenient. 

For  work  higher  up  in  the  tree  one  or  more  ladders  may  be 
needed ;  also  ropes.  If  the  work  is  to  be  done  from  the  ladder,  the 
top  of  it  should  be  securely  tied  or  otherwise  fastened  to  the  tree 


FiQ.  3. — The  right  way  to  remove  a 
heavy  limb.  The  first  cut  is  made  on 
the  under  side  of  the  limb,  at  o.  The 
second  cut  is  made  at  b,  this  cut  be- 
ing continued  until  the  limb  falls. 


Pia  4. — The  right  way  to 
remove  a  heavy  limb. 
The  third  cut  is  made 
close  to  the  trunk  so  as 
to  leave  no  projecting 
stub.  Both  a  and  h  are 
the  same  as  in  figure  8  ;  o 
indicates  the  position  of 
tbe  third  cut ;  the  shoul- 
der of  the  limb  is  shown 
at  d. 


80  it  can  not  slip.  Some  tree  workers  have  practically  abandoned  the 
use  of  ladders  except  perhaps  to  get  up  to  tbe  lowest  branch  of 
the  tree,  ropes  being  thrown  over  limbs  higher  up  both  for  assistance 
in  climbing  and  for  support  for  the  workmen  below.  A  light  single- 
pole  scaling  ladder  shnilar  to  that  used  by  firemen  will  sometimes 
be  handier  than  the  ordinary  heavy  two-pole  ladder.  This  can  be 
hooked  over  limbs  at  different  heights  and  used  to  facilitate  fastening 
the  ropes.  If  a  scaling  ladder  is  used,  the  hook  should  be  copiously 
padded  with  some  soft  material  to  prevent  it  bruising  the  bark. 
If  the  workman  wears  a  heavy  belt,  similar  to  that  used  by  electric 
linemen  when  working  on  a  high  pole,  and  has  the  lower  end  of  the 
rope  securely  attached  to  the  belt,  a  serious  fall  is  usually  prevented. 
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After  a  severe  ice  or  wind  storm  all  hanging  branches  that  are  a 
menace  to  life  or  property  should  be  removed  promptly,  generally  by 
cutting  at  the  break.  This  preliminary  first-aid  treatment  should  be 
followed  as  soon  as  possible  by  the  removal  of  the  stubs  in  the 
manner  described  later.  If  the  tree  is  badly  smashed  by  the  storm, 
some  or  all  of  the  main  stubs  (after  the  splintered  ends  are  cut  off) 
may  be  left  until  growth  starts  sufficiently  to  show  where  vigorous 
buds  or  shoots  will  develop.  If  necessary,  the  ends  of  the  stubs  may 
then  be  removed  with  a  slanting  cut  of  about  45^  just  above  a 


Fio.    6. — A    projecting 
stub  of  decaying 
wood  which  has  be 
Piu.    5. — A    heavy    limb    can    often    be    remoyed  come  a  menace  to 

8afely    with   a    single   downward   saw   cut   by  ^de  uying  parts  ad- 

supporting  the  limb  with  a  tightly  drawn  rope,  joining.      This    limb 

aH  shown  at  A,  or  by  a  firmly  placed  heavy  ^nj,  cut  at  the  point 

prop,   as   shown   at  B.      Both   rope  and   prop  marked  o  ;  it  should 

should,  if  possible,  be  so  slanted  as  to  cause  have  been  cut  at  h. 

the  limb  to  swing  away  from  the  trunk  as  it 
is  severed.  If  the  rope  is  tied  to  a  living  over- 
head branch,  the  latter  should  be  well  padded 
to  prevent  injury. 

vigorous  bud  or  shoot  and  the  scar  waterproofed.     The  developing 
bud  or  shoot  must  be  at  the  peak  of  the  slanting  cut. 

A  large  limb  rarely  should  be  removed  by  a  single  saw  cut  from 
the  upper  side,  as  this  usually  strips  the  bark  and  wood  below  the 
scar  as  it  falls  (Fig.  2),  unless  handled  as  described  later.  A  prelimi- 
nary cut  should  be  made  on  the  under  side,  usually  from  6  inche^s 
to  a  foot  beyond  the  point  where  the  final  cut  is  to  be  made.  It  should 
reach  from  a  quarter  to  half  way  through  the  limb  (Fig.  3,  a).  A 
good  time  to  stop  cutting  is  when  the  saw  becomes  pinched  in  the 
cut.  A  second  cut  should  be  made  on  the  upper  side  of  the  limb, 
an  inch  or  more  beyond  the  first  one  (Fig.  3,  b)  and  continued  until 
the  limb  falls.    A  third  cut,  to  remove  tlie  stub,  should  then  be  made 
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close  to  the  tnink  (Fig.  4,  c).  When  nearly  severed  the  stub  must 
be  supported  so  as  to  avoid  any  possibility  of  stripping  the  bark 
on  the  trunk  as  it  falls.  The  first  and  second  cuts  may  be  omitted 
when  a  limb  is  so  small  that  it  can  be  held  firmly  in  place  until 
completely  severed.  If  desired,  the  edges  of  the  scar  may  be 
smoothed  with  a  sharp  chisel  to  conform  to  the  trunk.  All  final  cuts 
should  be  made  so  as  to  allow  rain  water  to  run  off  readily.  For  this 
reason  a  limb  that  is  vertical  or  nearly  so  should  be 
removed  with  a  final  slanting  cut. 

A  large  limb  often  can  be  removed  safely  with  a 
single  downward  saw  cut  close  to  the  trunk  if 
handled  as  shown  in  Figure  5.  It  is  bad  practice, 
as  well  as  a  menace  to  the  tree,  to  leave  a  project- 
ing stub  (Fig.  6).  The  scar  should  be  pointed 
at  both  ends  (Fig.  7),  as  this  is  the  most  favorable 
shape  for  satisfactory  healing. 

A  coat  of  good  shellac  should  be  applied  with  a 
suitable  brush  over  the  entire  cut  edge  of  the  bark, 
the  adjoining  outer  sapwood,  and  the  cambium,  im- 
mediately after  the  cut  is  made,  or  at  least  as  soon 
as  the  cut  surfaces  are  sufiiciently  dry.  This  is  to 
prevent  any  appreciable  drying  out  and  consequent 
dying  back  of  the  cambium.  If  the  cut  has  not 
been  made  through  perfectly  healthy  wood,  the 
wound  should  be  cut  back  until  sound  healthy 
wood  is  reached.  Usually  it  is  unnecessary  to  shel- 
lac more  than  half  an  inch  on  either  side  of  the 
cambium.  If  the  scar  is  a  large  one,  a  sharp 
knife  or  drawshave  should  be  used  along  the  mar- 
gin for  one  or  two  minutes,  and  then  the  freshly  cut 
surfaces  shellacked,  repeating  the  operation  until  all 
the  bark  and  outer  sapwood  encircling  the  scar 
have  been  shellacked.  The  maximum  benefit  from  shellacking  is  not 
likely  to  be  realized  if  the  freshly  cut  surface  is  allowed  to  remain  dry 
and  without  shellac  for  more  than  3  or  4  minutes.* 

For  the  work  of  removing  small  branches  either  a  saw,  a  sharp 
strong  knife,  a  hand  pruner,  a  chisel,  or  a  long  pruning  hook  may 
be  used,  as  seems  most  suitable.  In  removing  small  branches  and 
twigs  the  cut  should  be  made  as  close  to  the  surface  of  the  supporting 
branch  as  possible,  so  as  to  leave  no  projecting  stub  (see  Fig.  6).     A 


Pig.  7.— If  the 
iboulder  has  been 
remoTed  and  the 
upper  and  lower 
ends  of  the  scar 
are  broadly  roond- 
ed  <rr  square  they 
thoold  be  pointed, 
as  indicated  by 
the  broken  lines. 
If  the  ithoalder 
(see  Figs.  2.  d  and 
4,  4)  has  not  b«>en 
removed  the  point- 
ing of  the  scar  is 
not  so  important, 
and  at  times  it  is 
onnecessary. 


•The  shellac  brush  can  be  cleaned  readily  at  any  time  by  worlclng  it  around  for  a 
few  minutes  in  a  can  of  water  in  which  a  little  borax  has  been  dissolved.  It  is  then 
rinsed  in  deajr  water  and  dried  before  being  used  again.  The  shellac  can  be  conserved 
while  in  use  by  having  the  handle  of  the  brush  fitted  tightly  through  a  hole  in  the  cover 
of  a  friction-top  can,  the  cover  not  being  removed  from  the  brush  when  the  latter  is  used 
to  spread  the  shellac. 
3965**— 22 2 
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sharp  knife  is  the  best  tool  for  the  work  and  should  be  used,  when 
possible,  in  preference  to  the  hand  pruner  or  pruning  hook.  When 
the  hand  pruner  is  used  the  cutting  blade  should  always  be  turned 
toward  the  tree,  so  that  the  supporting  bar  makes  its  bruise  on  the 
part  that  is  cut  away.  The  long  pruning  hook  should  be  used  with 
caution  and  only  when  the  place  to  be  pruned  can  not  be  reached 
with  the  knife  or  hand  pruner.  For  protection  against  possible  in- 
fection, the  pruning  wounds  must  be  sterilized  and  waterproofed  in 
some  such  manner  as  that  reconmiended  for  larger  branches.  For 
very  small  wounds  shellac  may  be  as  handy  to  use  as  any  prepara- 
tion. Liquid  grafting  wax  or  shellac  is  particularly  satisfactory 
for  scars  less  than  a  half  inch  in  width  on  choice  trees  or  shrubs  or 
on  those  that  are  susceptible  to  injury  from  the  use  of  tar  or  creosote. 
The  statement  has  often  been  made,  and  very  widely  accepted,  that 
it  is  not  necessary  to  paint  the  scars  made  by  cutting  small  branches, 
a  half  inch  or  less  in  diameter;  but  the  writer  has  observed  many 
instances  where  serious  diseases  have  gained  entrance  thorough 
wounds  that  were  considerably  less  than  half  an  inch  across.  For 
thorough  and*  careful  work,  particularly  on  choice  trees  or  shrubs, 
the  smaller  scars  should  be  as  thoroughly  treated  as  the  larger  ones.^ 
Care  should  be  taken,  however,  that  the  waterproof  covering  is  not 
applied  to  the  surface  of  the  uninjured  bark  adjoining  the  wound, 
as  this  may  cause  injury  through  partial  asphyxiation. 

STERILIZING  AND  WATERPROOFING  THE  WOUNDS. 

Many  antiseptic  and  sterilizing  preparations  have  been  used  with 
more  or  less  success.  Ordinary  commercial  creosote  (a  coal-tar 
product,  sometimes  called  creosote  oil)  apparently  is  one  of  the  best 
preparations  for  destroying  and  preventing  the  growth  of  certain 
wood-destroying  fungi.  It  can  be  applied  with  an  ordinary  paint- 
brush and  should  cover  every  part  of  the  exposed  wood  which  has 
not  already  been  covered  by  the  shellac.  The  entire  shellacked  and 
creosoted  surface  should  finally  be  waterproofed  with  thick  coal 
tar  or  asphalt.*^  A  single  application  of  a  mixture  of  creosote  and 
coal  tar  (about  one- fourth  or  one-third  creosote)  to  cover  the  entire 
scar  has  been  quite  extensively  used  with  good  results.  A  better 
mixture  is  made  by  melting  asphaltum  and  mixing  with  it  an  equal 
quantity   (by  weight)   of  creosote.®    If  too  thick  to  apply  when 

*  SmaU  scars  near  the  tips  of  small  branches  are  not  asually  a  source  of  great  dangiK. 
for  if  infection  takes  place  it  usually  is  possible  to  cut  off  the  smaU  limb  farther  back 
without  seriously  disfiguring  the  tree. 

^  For  applying  hot  asphalt  use  a  cloth  swab  or  a  brush  made  of  broom  corn,  as  the 
bristles  of  an  ordinary  brush  are  usually  quiclcly  destroyed  by  the  hot  asphalt. 

« It  usually  is  necessary  to  set  the  Icettle  or  pail  containing  this  mixture  in  a  laiv^r 
Icettle  of  boiling  water  for  an  hour  or  more,  in  order  to  completely  dissolve  the  asphalts 
As  creoMOte  is  inflammable,  care  should  be  taken  that  It  does  not  come  in  contact  with 
the  flame,  as  might  happen  if  the  heating  were  done  directly  oyer  an  open  fire. 
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cold,  add  more  creosote  and  stir.  Asphalt,  without  creosote,  is  an 
excellent  waterproof  covering  and  doubtless  would  be  more  gen- 
erally used  were  it  not  necessary  to  apply  it  hot  Paint  frequently 
IS  used  for  waterproofing  but  is  less  permanent. 

Creosote  and  tar  at  times  will  cause  slight  injury  when  used 
around  wounds  on  certain  trees,  especially  cherries,  peaches,  and 
plums.  Except  on  magnolias  and  tulips  such  injury  has  not  been 
especially  noticeable  on  most  of  our  common  shade  trees.  If  injury 
from  the  use  of  creosote  and  tar  is  feared  or  suspected,  a  moderately 
blue  solution  of  copper  sulphate  in  water  ^  or  1  part  of  corrosive 
sublimate  in  1,000  parts  of  water  ^  may  be  used  as  an  antiseptic 
wash.  As  soon  as  this  is  dry  the  wound  can  be  painted  with  any 
good  lead  paint,  or  even  varnish. 

Grrafting  wax  (particularly  thick  liquid  alcoholic  grafting  wax) 
is  excellent  for  waterproofing  small  surfaces. 

Another  good  method  of  treating  the  scars  is  to  char  the  surface 
with  a  gasoline  or  alcohol  blast  torch  and  then  quickly  cover  the  hot 
surface  with  heavy  tar,  pitch,  or  hot  asphalt.  Heat  is  an  excellent 
sterilizing  agent,  but  it  kills  back  the  cambium  considerably. 

On  particularly  choice  trees,  where  the  black  color  of  tar  or  asphalt 
is  objectionable,  the  scar  can  be  sterilized  with  the  corrosive-subli- 
mate or  copper  sulphate  solution  and  as  soon  as  dry  shellacked. 
After  a  week  or  two  the  shellacked  surface  should  be  painted  with 
spar  varnish.  For  many  purposes  and  on  many  trees  this  treatment 
is  particularly  satisfactory.  If  the  scar  is  clean  and  healthy  and  not 
located  near  any  former  area  of  decay  or  disease,  the  sterilizing  washes 
may  be  omitted  and  the  shellac  applied  directly  to  the  unsterilized 
scar.  The  alcohol  in  the  shellac  is  a  good  sterilizing  agent.  If  it 
is  desirable  that  the  scar  be  colored  to  match  the  bark,  a  suitably 
colored  coat  of  paint  can  be  applied  over  the  shellac  and  allowed  to 
dry  before  the  coat  of  spar  varnish  is  applied,  or  the  spar  varnish 
may  be  omitted. 

Permanently  good  results  from  waterproofing  can  be  assured  only 
when  the  treated  surfaces  are  watched  from  year  to  year  and  re- 

^  1  pound  of  copper  sulphate  in  3  or  4  gallons  of  water. 

*  Corrosive  sablimate  (or  bichlorid  of  mercury)  is  a  deadly  poison  to  man  or  animals  if 
taken  internally  and  is  a  caustic  or  corrosive  agent  on  the  skin  or  on  metals.  The 
1  to  1,000  solution  can  be  made  most  readily  by  purchasing  the  7  or  7.3  grain  tablets 
€t  bichlorid  of  mercury  at  a  drug  store,  where  they  are  sold  subject  to  laws  governing 
the  sale  of  poisons.  One  of  these  tablets  dissolved  in  a  pint  of  water  will  make  a  solu- 
tion Qit  the  proper  strength.  The  solution  should  be  freshly  mixed  for  the  best  results. 
Usually  it  will  retain  sufficient  strength  for  ordinary  use  for  two  or  three  months.  If 
placeid  in  an  amber  or  blue  bottle  away  from  the  light,  it  will  keef>  at  least  two  or  three 
times  longer.  As  a  precautionary  measure  against  the  accidental  poisoning  of  domestic 
animals,  the  discarded  solution  sitould  be  buried  rather  than  poured  into  a  .sink  drain 
or  thrown  out  on  the  surface  of  the  ground.  Solutions  should  not  be  kept  in  metal  con- 
tainers, nor  should  brushes  with  metal  coverings  or  wire-fastened  bristles  be  used  for 
applying  it,  as  the  soluUon  promptly  corrodes  all  metal  with  which  it  comes  in  contact 
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coated  annually  or  biennially,  especially  when  any  tendency  of  the 
coating  to  crack  or  peel  is  observed.  This  is  an  important  part  of 
the  work,  a  part  which  is  commonly  neglected.  It  is  best  to  recoat 
the  wounds  regularly  every  year  or  two,  even  though  no  cracks  ap- 
pear. 

The  healing  of  wounds  by  means  of  new  callus  growth  at  the  sides 
is  often  more  rapid  if  neither  paint  nor  other  generally  used  water- 
proof covering  is  applied  (shellac  excepted).  However,  the  rapid 
healing  of  the  wound  is  of  secondary  importance  to  that  of  prevent- 
ing the  entrance  of  decay-producing  organisms.  To  prevent  decay 
is  one  of  the  most  important  and  essential  considerations  in  tree 
surgery.  It  is  of  vital  importance  in  the  care  of  long-lived  trees. 
With  short-lived  trees  it  obviously  is  of  less  relative  importance. 

One  of  the  best  (though  little  used)  methods  of  counteracting  the 
danger  arising  from  cracks  in  large  flat  scars,  particularly  scars  that 
are  sound  and  healthy,  is  to  cover  the  freshly  waterproofed  wood 
of  the  wound  witli  sheet  metal,  heavy  tarred  paper,  or  heavy  cloth, 
firmly  tjicfced  down  and  waterproofed.® 

CAVITY  WORK. 

When  an  injury  or  wound  has  been  allowed  to  remain  untreated 
for  a  year  or  more,  decay-producing  organisms  are  almost  certain  to 
have  produced  an  area  of  decay  behind  the  exposed  surface  of  the 
wood.  If  untreated,  this  area  increases  in  size  and  depth  as  time 
passes  until  it  so  weakens  the  limb  or  tree  that  a  storm  may  break 
it  at  the  weak  point,  or  the  decay  may  have  developed  to  such  an 
extent  that  any  attempt  at  treatment  would  be  a  waste  of  time  and 
money.  Such  areas  of  decay  often  are  aggravated  and  increased  by 
the  presence  of  insects,  particularly  borers  and  ants.  All  such  regions 
of  infection  or  decay  must  be  attended  to  promptly  if  the  best  pos- 
sible results  are  to  be  realized.  Whatever  may  be  the  size  of  the  de- 
cayed or  diseased  area  or  wherever  it  may  be  located,  the  first  steps 
toward  checking  its  progress  are  practically  identical  in  all  cases. 
They  may  be  regarded  as  comprising  two  essential  operations:  (1) 
Excavating  all  decayed  and  diseased  wood  and  (2)  sterilizing  and 
waterproofing  all  cut  surfaces. 

The  necessary  tools  for  digging  out  the  decayed  wood  are  few. 
As  a  rule,  two  outside-ground  socket-handled  gouges,  a  chisel,  a 
mallet,  a  knife,  and  an  oilstone  are  sufficient  for  ordinary  work. 
One  gouge  should  have  a  curved  cutting  edge  of  about  three-fourths 
of  an  inch  and  the  other  perhaps  1^  inches.  A  smaller  and  stouter 
gouge  may  have  to  be  used  in  cavities  in  trees  that  have  very  hard 
wood,  e.  g.,  live  oaks,  etc.     The  gouges,  chisel,  and  knife  should 

•  For  a  detailed  account  of  this  metliod,  w»e  the  Weekly  News  Letter  of  the  United 
States  Department  of  Agriculture  for  Pi>b.  9,  1916. 
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never  be  used  on  the  bark  or  near  the  cambium  when  they  lack  a 
keen  edge,  as  dull  tools  will  injure  the  latter.  In  cutting  out  deep 
cavities,  longer  interchangeable  handles  for  the  gouges  may  be 
necessary.  A  ladder  or  a  stepladder  may  be  required  if  the  work 
is  more  than  5  or  6  feet  from  the  ground.  As  the  work  progresses, 
the  desirability  or  convenience  of  having  certain  other  implements 
will  often  become  evident. 

EXCAVATING. 

Usually  an  old  neglected  area  of  decay  may  be  partially  or  wholly 
covered  at  the  surface  by  a  comparatively  recent  growth  of  wood 
and  bark  around  the  edges,  and  the  visible  decay  may  be  small  as 
compared  with  the  part  which  is  hidden 
.(Fig.  8).     Indeed,  this  is  the  usual  condi- 
tion.    In  such  cases  it  often  is  necessary  to 

enlarge  the  opening  in  order  to  have  suffi-  "^ 

cient  room  in  which  to  gouge  out  the  inte- 
rior. This  opening  should  not  be  made  any 
wider  than  is  necessary,  but  it  may  be  suffi- 
ciently long  to  reach  all  the  decayed  and    »       o     o  ^* 

_.         -^  _     ~^  1        .  ,     ,.     ,  11.       ^^'     8— Section     of    a     tree 

diseased  heartwood  with  little  or  no  addi-  wiui  an  old  wound  partiauy 
tional    injury.     The    opening    should    be      heaiedover.  showing  a  law 

•    X   J     X  I-   XI  J         /*  VI-  decayed  area  (a)  with  only 

pomtea  at  both  ends,  if  much  living  sap-  a  smaii  opening  (&)  visible 
wood  is  cut  away  at  the  sides  of  an  opening      ^'^f  ^?  ***^***''    ^"  ^^■ 

J      .  .,  "^  .  xi-      ^   T  ^        vatlng  the  decayed  area  the 

aunng  the  growing  season  the  foliage  of  cavity  should  reach  back  in 
the  tree  should  be  reduced  by  pruning  or  J^*^*"'^''''"'  *"'''  '''"''^ 
stripping  sufficiently  to  prevent  wilting. 

The  most  important  part  of  this  work  is  to  remove  every  particle 
of  diseased  or  insect-eaten  wood.  This  excavating  must  continue 
everywhere  until  sound  and  uninfected  wood  is  reached.  All  dis- 
colored or  water-soaked  wood  should  be  removed,  as  this  is  the 
region  in  which  the  rot-producing  fungi. are  usually  most  active. 
Infected  wood  usually  extends  some  distance  above  and  below  the 
visibly  discolored  portion.  In  decayed  areas  of  many  years'  stand- 
ing there  may  be  only  a  thin  shell  of  healthy  wood  around  the 
cavity,  in  which  case  there  is  danger  of  the  tree  being  broken  by 
storms  unless  braced  or  guyed,  as  mentioned  later  (pp.  27-29).  Un- 
less there  is  some  very  special  reason  for  attempting  to  prolong  the 
life  of  such  a  tree  it  is  better  to  have  it  removed  and  replaced  by  a 
healthy  one.  If  desired,  a  comparatively  large  tree  can  be  moved 
in  to  replace  it.  In  experienced  hands  the  transplanting  of  large 
trees  can  now  be  done  with  reasonable  assurance  of  success. 
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SHAPING  THE  CAVITY. 

Whenever  possible,  the  bottom  and  all  other  parts  of  the  cavity 
should  be  shaped  so  that  water  thrown  into  the  cavity  will  run 
out  promptly  and  none  remain  in  any  hollow.  When  the  cavity 
extends  below  the  surface  of  the  ground  (rarely  at  other  times),  it 
is  not  possible  to  drain  it  in  the  manner  mentioned.  Under  such 
conditions  the  lower  part  of  the  cavity  should  be  filled  to  a  few  inches 
above  the  level  of  the  ground  and  the  top  of  the  filling  sloped  so  as 
to  throw  the  water  out  of  the  cavity  in  case  the  whole  cavity  is  not 
to  be  fiUed.^^ 

It  is  bad  practice  to  have  a  deep  water  pocket  at  the  bottom  of  a 
cavity  with  drainage  provided  through  an  auger  hole  bored  from  the 


Pio.  9. — SecHon  of  a  tree 
cavity,  showing  how  it  is 
undercut  at  the  margins  to 
assist  in  holding  a  plastic 
filling  in  place;  it  also 
shows  nails  driven  into  the 
baclc  of  the  cavity  for  a 
similar  purpose :  b,  Baric ;  o, 
cavity  ;  «,  nails  ;  ir,  wood. 


Pig.  10. — Section  of  a  tree 
cavity,  showing  how  strips 
of  wood  (a)  can  be  nailed 
along  the  edges  to  prevent 
the  inrolling  of  the  new 
callus  growth  and  at  the 
same  time  to  hold  a  plastic 
filling  more  firmly  in  place. 
In  open  cavities  the  back 
edge  of  the  strip  should 
be  beveled,  as  indicated,  so 
as  to  allow  ready  inspec- 
tion of  all  parts  of  the 
cavity;  in  cavities  to  be 
filled  the  back  edge  should 
not  be  beveled. 


exterior.  An  open  hole  of  this  sort  usually  becomes  a  favorable 
lodging  place  for  insects,  fungous  spores,  yeasts,  and  bacteria,  any 
one  of  which  may  cause  trouble. 

As  already  emphasized,  great  care  must  be  taken  in  working 
around  the  cambium,  and  all  cutting  tools  must  be  kept  very  sharp. 
The  final  cutting  along  the  edges  of  the  bark  and  sapwood  can  often 
best  be  made  with  a  very  sharp  knife  or  drawshave.  This  cutting 
must  be  followed  immediately  by  a  coating  of  shellac,  which  should 
cover  the  cambium  and  a  narrow  strip  of  the  bark  and  adjoining 
sapwood  (see  p.  9). 

»» Asphalt  and  Hawdust  (or  sand)  make  one  of  the  best  mixtures  to  use  in  such  places 
(see  pp.  21-24). 


Digiti 


zed  by  Google 


Tree  Surgery.  15 

UNDEBCUTTING. 

A  point  to  be  borne  in  mind  in  shaping  a  cavity  that  is  to  be  filled 
with  cement  is  to  have  the  sides  undercut  if  possible  (Fig.  9),  so  as  to 
hold  the  filling  more  firmly  in  place.  Care  must  be  taken,  however, 
that  the  living  wood  at  the  edges  of  the  opening  is  not  very  thin, 
as  this  promotes  the  drying  out  of  the  sapwood  and  bark  at  these 
points.  Ordinarily  the  edges  should  be  at  least  three-fourths  of 
an  inch  thick  (1^  inches  is  better).  When  possible  it  should  include 
the  fall  thickness  of  the  sapwood.  InroUed  bark  at  the  edges  of  an 
opening  should  be  cut  away.  If  it  is  not  possible  to  undercut  suffi- 
ciently to  hold  a  cement  filling  firmly  in  place,  the  alternative  method 
described  under  "Nailing  or  stapling"  can  be  adopted,  or  one  or 
more  strips  of  wood  can  be  nailed  around  the  cavity,  the  outer  sur- 
faces of  which  are  level  with  the  cambium  (Fig.  10). 

8TKRIUZING  THE  CAVITT. 

After  the  decayed  and  diseased  matter  has  been  completely  exca- 
vated and  the  edges  of  the  sapwood  and  bark  adjoining  the  cambium 
shellacked,  the  remainder  of  the  cavity  also  must  be  sterilized.  As 
already  stated  (pp.  10-11),  cresote  appears  to  be  one  of  the  best  gen- 
erally known  preparations  to  use.  Every  exposed  part  of  the  wood 
and  bark  must  be  sterilized,  and  over  this  and  the  shellacked  por- 
tion a  heavy  coating  of  tar,  hot  asphalt,  or  some  other  suitable  water- 
proof covering  applied. 

This  completes  all  the  essential  operations  in  cavity  work.  Filling 
a  cavity  is  of  much  less  importance  and  in  many  cases  entirely  un- 
necessary. Oftentimes  a  cavity  is  safer  and  better  if  left  unfilled ;  it 
certainly  is  if  cement  is  used  in  a  long,  large,  or  shallow  cavity,  or  in 
small  cavities  if  the  work  is  done  carelessly  or  ignorantly. 

OPBN  CAVITIES. 

A  tree  cavity  which  has  been  excavated,  sterilized,  and  water- 
proofed in  the  manner  just  described  is  in  condition  to  be  left,  with 
occasional  inspection,  in  comparative  safety  for  years.  Cavities 
treated  in  this  way  probably  are  safer  than  most  covered  or  cement- 
filled  cavities,  and,  furthermore,  they  have  the  advantage  of  permit- 
ting easy  inspection  from  time  to  time.  The  new  growth  of  wood 
and  bark  along  the  margins  will  gradually ,  form  an  inwardly  rolled 
edge  if  there  is  no  filling,  sheet  metal,  or  artificial  ledge  (see  Fig.  10) 
to  force  it  across  the  cavity.  Practically  all  shallow  cavities  should 
be  left  open,  for,  with  few  exceptions,  there  is  no  safer,  simpler,  or 
more  satisfactory  method  of  handling  them. 

An  open  cavity  must  be  watched  from  year  to  year,  and  any  tend- 
ency of  the  waterproof  coating  to  crack,  peel,  or  blister  should  imme- 


Digiti 


zed  by  Google 


16  Farmers'  Bulletin  1178. 

diately  be  counteracted  by  repainting.  This  is  an  important  point, 
which  must  not  be  neglected.  It  is  better  and  safer  to  repaint  every 
year  (or  at  least  every  two  years)  until  healed  over,  without  waiting 
for  defects  to  appear. 

COVERED   CAVITIES. 

Sheet  tin,  zinc,  copper,  iron,  and  other  metals  and  materials  have 
been  used  to  cover  cavities.  When  properly  applied,  these  cover- 
ings assist  in  keeping  out  disease,  decay,  and  insects  for  a  long  time 
and  in  forcing  the  new  growth  across  the  opening.  If  improperly 
covered  or  if  the  cavity  itself  is  not  properly  treated,  such  a  metal- 
covered  cavity  is  a  greater  menace  to  a  tree  than  an  open  one.  In 
preparing  a  cavity  for  a  sheet-metal  covering,  all  the  decayed,  dis- 
eased, and  insect-eaten  wood  should  be  removed  in  the  manner  al- 
^  ready    explained,    with   two   modifications:  (1) 

O  There  is  no  necessity  of  undercutting  the  cavity 
and  (2)  there  should  be  a  narrow  half -inch 
ledge  of  wood  around  the  edge  of  the  cavity 
from  which  the  bark  has  been  removed  and  to 
which  the  margin  of  the  sheet  metal  can  be 
tacked  (Fig.  11).  The  cavity  must  be  thoroughly 
sterilized  and  waterproofed,  as  already  described. 
""trJ'-^^l'Zotinl  The  Sheet  metal  should  be  trimmed  so  as 
the  marginal  ledge  of  to  fit  the  Opening  but  leave  a  strip  of  bare 
^*^  ^of  meta^**^^b?  wood  oue-sixteeuth  to  one-eighth  of  an  inch 
can  be  tacked  to  wide  between  the  edge  of  the  metal  and  the  edge 
of  the  bark.  This  can  best  be  done  by  first 
trimming  a  heavy-paper  pattern  to  fit  the  opening.  The  metal 
should  be  cut  the  same  shape  as  the  paper  pattern  and  then 
placed  on  a  block  of  wood  and  holes  a  half  inch  or  an  inch 
apart  punched  or  drilled  along  its  margin,  through  which  slen- 
der flat-headed  brads  or  nails  may  be  driven  into  the  ledge  of 
wood  around  the  cavity.  The  edges  of  the  cavity  and  the  inner 
side  of  the  metal  should  be  freshly  waterproofed  (the  entire 
cavity  already  having  been  so  treated).  The  metal  should  be 
put  in  place  and  nailed  with  a  light  hammer,  allowing  it  to  curve 
outward  so  as  to  conform  to  the  general  shape  of  the  trunk  or  to 
curve  inward.  Two  or  more  pieces  of  sheet  metal  with  overlapping 
joints  should  never  be  used  unless  these  joints  are  soldered  air-tight. 
If  all  insect  tunnels  have  not  been  cut  out,  the  cavity  should  be 
fumigated  by  saturating  a  wad  of  cotton  or  cotton  waste  with  carbon 
disulphid^^   and    suspending   it    with   a   string  in  the   top   of  the 

"  Carbon  disulphid  should  not  be  used  near  a  fire  or  an  open  Uffht,  as  under  such  eireom- 
stances  it  is  explosive.  See  Farmers'  Bulletin  799.  entitled  "  Carbon  Disulphid  as  an  In- 
secticide." 
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cavity  for  12  hours  or  more  before  the  metal  is  permanently  nailed 
to  the  wood  at  the  top.  During  the  fumigating  process  the  cavity 
must  be  tightly  closed  and  sealed.  The  final  operation  is  to  water- 
proof the  outer  surface  of  the  metal,  the  cut  edges  of  the  bark,  and 
the  strip  of  wood  between  them,  taking  special  care  that  the  tacked 
edges  of  the  metal  are  made  as  air-tight  and  waterproof  as  possible. 
During  all  parts  of  the  operation  care  should  be  taken  that  the 
cambium  is  not  bruised  or  unnecessarily  cut. 

BOLTED  CAVITIES. 

If  a  long  cavity  is  to  be  filled  with  cement  it  usually  is  advisable  to 
place  through  it  one  or  more  bolts  to  hold  the  wood  more  firmly 


Fio.    13.— Section    of    a    large    tree 
ftc.  12.— Section  of  a  large  tree  caTity,    -  cavity,  »h owing  how  two  bolts 

sbowiog   how    a    sliigle  bolt   should   be  should  be  placed  to  hold  the  sides 

placed   to  bold  the  sides  rigid.  rigid. 

agamst  the  filling.  A  cavity  2  feet  or  less  in  length  will  not  usually 
require  a  bolt,  but  long  cavities  as  a  general  rule  should  be  bolted 
every  18  to  24  inches.  Oftentimes  a  single  bolt  can  be  placed  so  as  to 
support  both  sides  (Fig.  12).  In  certain  cavities  it  may  be  necessary 
to  place  bolts  at  different  angles  (Fig.  13).  In  any  case  a  strip  of  im- 
injured  bark  and  cambium  at  least  an  inch  wide  should  be  left  be- 
tween the  edge  of  the  cavity  and  the  end  of  the  bolt.  On  medium- 
sized  trunks,  after  deciding  where  the  bolts  can  most  efiiciently  be 
placed,  a  sharp  bit,  a  half-inch  (or  larger)  in  size  and  sufficiently  long 
to  reach  through  the  trunk  and  cavity,  can  be  used  to  bore  the  hole 
for  the  bolt  On  large  trunks  a  larger  bit  should  always  be  used. 
Iron  or  steel  washers  (preferably  oval)  about  three  times  the  diameter 
of  the  bolt  (Fig.  14)  should  be  countersunk  into  the  wood  by  care- 
fully cutting  away  the  bark  and  wood  at  both  ends  of  the  hole.  The 
washers  should  be  heavy  and  ample,  but  not  so  broad  as  to  necessitate 
cutting  away  an  excessively  large  piece  of  bark.    In  most  trees  when 
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round  washers  are  used  it  is  advisable  to  have  the  bark  adjoining  this 
countersunk  area  somewhat  pointed  above  and  below  the  washer 
(Fig.  15),  for  reasons  already  mentioned.  By  holding  the  two  wash- 
ers in  place,  the  length  of  the  iron  or  steel  machine  bolt  needed  can  be 
determined  by  measuring  through  the  hole.  The  bolt  must  be  thick 
enough  to  fit  snugly  in  the  hole  and  should  project  beyond  each 
washer  for  at  least  one-fourth  inch.  The  thread  at  each  end  of  the 
bolt  must  be  coarse  and  sufficiently  long  to  permit  drawing  in  the 
sides  of  the  cavity  as  the  nuts  are  screwed  up  firmly  against  the 
washers.  A  chamfered  single-headed  bolt  may  be  used,  if  preferred. 
Before  the  bolts  are  finally  put  in  place  the  countersunk  cuts  and  the 
bolt  holes  should  be  tarred  or  creosoted,  and  after  the  bolts  are  in 
place  all  exposed  parts  of  the  bolts  and  nuts  should  be  waterproofed. 


Fio.  14. — The  ends 
of  two  bolts  with 
oval  washers. 
The  long  di- 
ameter of  the 
washers  should 
run  lengthwise  of 
the  trunk  or 
Umb. 


Fig.  15.— The  end 
of  a  bolt  with  a 
round  washer. 
Triangular  pieces 
of  bark  should 
be  cut  away 
above  and  below 
the  washer,  as 
indicated  by  the 
broken  lines. 


Fio.  16.— a  split  crotch; 
the  dotted  lines  a  and  h 
Indicate  the  position  in 
which  bolts  should  be 
placed   to  hold   the  spilt. 


If  the  washers  and  nuts  are  sunk  deeply  into  the  wood  the  holes  at 
the  ends  of  the  bolts  may  be  filled  with  cement  or  asphalt  to  the  level 
of  the  cambium.  This  will  make  a  neater  looking  job  and  leave  the 
spot  in  better  condition  for  healing. 

All  split  cavities  must  be  securely  bolted,  particularly  near  the 
upper  part.  If  the  split  comes  from  a  crotch,  all  decayed  and  diseased 
wood  should  be  removed  from  the  split  and  an  antiseptic  wash  and 
waterproof  coating  applied,  after  which  it  can  be  bolted  just  beneath 
the  crotch  (Fig.  16.  a)  so  as  to  close  the  crack  or  at  least  bring  the 
parts  back  to  their  normal  position  in  case  decayed  matter  has  been 
excavated  from  the  crack.  If  the  split  is  a  recent  one,  an  antiseptic 
wash  alone  usually  will  be  sufficient  before  drawing  the  sides  together 
with  bolts. 

Under  most  conditions,  particularly  in  large  trees,  it  will  be  neces- 
sary to  use  a  rope  and  tackle  blocks  some  distance  above  the  crotch 
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to  pull  the  limbs  together  so  as  to  properly  close  the  crack  before 
bolting  it.  When  tackle  blocks  are  used  care  must  be  taken  to  have 
an  abundance  of  bagging  or  other  padding  between  the  bark  and  the 
encircling  ropes,  or,  better,  a  short  piece  of  heavy  woven  or  leather 
belting  a  few  feet  in  length,  with  a  heavy  metal  loop  at  each  end  for 
attaching  to  the  tackle  blocks,  can  be  used.  Finally,  all  exposed 
edges  of  the  crack  must  be  thoroughly  waterproofed.  If  necessary, 
limbs  above  split  crotches  may  be  guyed,  as  described  later.  If  there 
is  a  cavity  in  the  crotch,  it  should  be  cleaned  and  the  limbs  above  it 
firmly  guyed  before  the  cavity  is  filled. 

FILLING  CAVITIES  WITH  CEMENT  MIXTURES. 

If  desired,  cavities  made  by  excavating  decayed  material  may  be 
filled  with  any  one  of  a  variety  of  substances.  The  most  important 
purpose  of  the  filling  is  to  prevent  the  new  growth  of  wood  and 
bark  from  curving  or  rolling  into  the  cavity,  and  not  to  strengthen 
the  tnmk,  as  many  people  supi>ose.  At  present  the  most  widely  used 
material  for  this  purpose  is  cement,  usually  in  the  form  of  cement 
mortar  or  concrete.  There  are  many  theoretical  and  practical  rea- 
sons why  the  use  of  cement  should  be  discouraged.  The  use  of 
cement  in  long  or  large  cavities,  either  in  one  solid  piece  or  in  sec- 
tions, should  be  avoided.  Under  ordinary  conditions  such  cavities 
bad  better  be  left  open  or  perhaps  filled  with  asphalt  or  wood,  or 
both.  However,  cement  appears  to  hold  fairly  well  in  small  or 
globular  cavities  in  the  trunk  and  larger  limbs  that  are  not  easily 
bent  by  a  high  wind. 

If  for  any  reason  it  becomes  necessary  or  desirable  to  fill  a  long  or 
large  cavity  with  cement,  the  method  of  preparing  the  cavity  is  the 
same  as  already  described  (p.  13) ;  in  addition  the  cavity  may  be 
fitted  with  rods,  bolts,  or  wires  for  reinforcing  the  cement.  There 
are  various  ways  of  doing  this,  the  choice  of  methods  depending 
largely  upon  the  location,  size,  and  shape  of  the  cavity.  One  simple 
method  is  to  drive  heavy  staples  along  the  sides  of  the  cavity,  from 
4  to  8  inches  apart  and  3  or  4  inches  back  from  the  cambium.  Be- 
tween these  staples  heavy  wires  are  stretched  across  the  cavity,  criss- 
cross or  straight.  Another  simple  method  is  to  use  a  few  iron  rods, 
the  ends  of  which  are  set  into  holes  bored  in  the  wood.  Straight 
rods  can  be  bent  in  order  to  insert  the  ends  in  the  holes  and  then 
straightened,  or  one  end  of  the  rod  can  be  bent  at  a  right  angle  and 
the  long  end  inserted  in  a  hole  at  the  top  or  bottom  of  the  cavity  and 
the  short  end  in  a  properly  located  hole  at  the  back  or  side  of  the 
cavity.  One  rod  or  several  such  rods  may  be  used,  as  seems  desirable. 
At  other  times  it  may  be  preferable  to  place  a  few  bolts  through  the 
cavity.    Bolts  hold  the  sides  of  the  cavity  more  firmly  against  the 
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hardened  cement.  The  bolts  should  be  placed  in  accordance  with  the 
instructions  given  on  pages  17  to  19. 

Nailing  or  stapling. — In  a  cavity  with  a  comparatively  large  opening 
or  with  little  or  no  undercutting  it  is  common  to  drive  flat-headed 
wire  nails  or  large  staples  for  half  their  length  into  the  wood  in  the 
interior  before  inserting  the  cement.  In  medium-sized  cavities  large 
staples  or  nails  2  or  3  inches  long  may  be  driven  into  the  wood  for 
about  half  their  length  (Fig.  9).  The  loops  of  the  staples  or  the 
heads  of  the  nails  finally  are  completely  embedded  in  the  hardened 
cement,  thus  preventing  the  filling  from  falling  out  of  shallow 
cavities  under  ordinary  strain. 

Mixing  the  cement. — ^A  good  grade  of  Portland  cement  and  clean 
sharp  sand  free  from  loam  (1  part  of  cement  to  3  or  less  of  sand) 
should  be  used.  The  mixing  can  be  done  in  a  mortar  bin,  a  wheel- 
barrow, a  pail,  or  in  any  other  available  receptacle  that  is  sufficiently 
large.  A  quantity  of  dry  cement  and  sand  sufficient  to  fill  the  cavity 
should  be  thoroughly  mixed  before  adding  water  to  make  a  very 
stiff  mortar  and  the  whole  mixture  worked  to  an  even  and  smooth, 
but  not  watery,  consistency. 

Filling  the  cavity.. — For  placing  the  mixture  in  the  cavity  a  mason^s 
flat  trowel  and  an  ordinary  garden  trowel  with  a  concave  blade  will 
be  found  convenient.  A  tamping  stick  1  or  2  inches  thick  and  1  to  3 
feet  long,  depending  on  the  size  of  the  cavity,  may  be  needed.  A 
layer  of  cement  2  or  3  inches  deep  can  now  be  placed  in  the  bottom 
of  the  cavity  with  the  trowel  and  tamped  firmly  in  place.  This 
operation  is  repeated  until  the  cavity  is  filled,  the  tamping  being 
directed  mainly  toward  the  back  of  the  cavity  rather  than  downward. 
If  the  mixture  tends  to  rim  out  at  the  bottom  of  the  cavity  under 
the  operation  of  tamping,  it  is  too  moist.  If  the  mixture  remains 
somewhat  granular  or  powdery  and  does  not  pack  down  promptly, 
too  little  water  has  been  used.  The  remedies  for  such  wrong  mix- 
tures are  obvious.  When  the  cement  has  partially  set,  the  outer 
surface  should  be  carefully  smoothed  or  cut  down  with  the  flat  trowel 
to  the  level  of  the  cambium,  as  shown  by  the  dotted  lines  in  Figures 
9,  12,  and  13,  taking  great  care  that  the  latter  is  not  injured  in  the 
operation.  If  the  cement  is  allowed  to  set  too  firmly  to  trim  with 
the  trowel,  it  can  still,  with  more  or  less  difficulty,  be  cut  back  to  the 
cambium  line  with  a  cold  chisel  and  hammer. 

Thin  mixtures  of  cement  will  set  more  firmly.  If  a  mixture  thin- 
ner than  the  one  indicated  above  is  used  to  fill  a  cavity,  some  sort  of 
cloth  or  wire  dam  will  have  to  be  used  to  hold  the  cement  in  place 
until  it  is  set.  It  may  be  convenient  to  use  such  a  dam  on  all  except 
cavities  with  small  openings.  One  simple  method  is  to  wrap  stripes 
of  burlap  around  the  tree  so  as  to  cover  the  lower  part  of  the  open- 
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ing,  if  the  mixture  is  not  very  thin ;  otherwise,  a  more  closely  woven 
fabric,  such  as  canvas  or  carpet,  may  be  used.  This  dam  at  first 
should  cover  only  the  lower  part  of  the  opening,  and  should  be  loose 
enough  to  allow  it  to  be  pushed  outward  to  about  the  normal  contour 
of  the  trunk  when  the  cement  is  tamped  in  place  behind  it.  The 
cavity  is  filled  with  cement  to  the  top  of  the  dam  and  the  height 
of  the  dam  increased  as  becomes  necessary  by  wrapping  more  cloth 
or  wire  about  the  tree  without  disturbing  that  already  in  position. 
After  the  cement  has  partially  set  but  before  it  has  become  hard,  the 
dam  is  removed  and  the  surface  of  the  cement  trimmed  back  with  the 
mason's  trowel  and  finished  in  the  usual  manner.  At  times  it  is 
advisable  to  have  a  dam  of  wire  netting  of  a  quarter  or  half  inch 
mesh  nailed  to  the  wood  at  the  sides  of  the  cavity  a  quarter  or  half 
inch  back  of  the  cambiiun,  to  reinforce  the  filling  and  hold  it  in  place. 
This  wire  netting  remains  permanently  embedded  in  the  cement 

The  edges  of  cement  fillings  in  crotches  are  especially  difficult  to 
keep  water-tight  Besides  bolting  the  cavity  and  guying  the  limbs 
above  it,  the  edges  of  such  cement  fillings  must  be  made  as  near 
absolutely  waterproof  as  thick  tar,  asphalt,  or  some  good  elastic 
cement,  preferably  with  an  asphalt  base,  can  make  them.  A  mixture 
of  asphalt  and  sawdust  is  much  better  than  cement  to  use  as  a  filler 
in  such  locations. 

After  a  cement  filling  has  become  dry,  the  outer  face  may  be 
covered  with  coal  tar  or  paint.  If  cracks  appear  in  the  cement  or  the 
wood  draws  away  from  the  cement,  both  of  which  commonly  happen, 
or  the  work  is  not  properly  done,  decay-producing  organisms  fre- 
quently gain  entrance  at  the  edge  of  the  cement  and  cause  serious 
trouble. 

FILUNG  CAVITIBS   WITH   ASPHALTUM   MIXTUSBS. 

For  covering  large  wounds  or  for  waterproofing  cavities,  asphal- 
tum  (conmionly  called  asphalt)  apparently  is  not  equaled  by  any 
other  substance  that  has  been  mentioned  in  this  bulletin.  The 
aspbaltum  referred  to  is  a  product  of  the  distillation  of  some  of  the 
western  petroleums  and  varies  in  melting  point  from  the  boiling 
point  of  water  upwards.  The  greatest  objection  to  its  use  is  the  fact 
that  it  has  to  be  kept  melted  and  used  while  hot.  This  makes  the 
process  cumbersome  and  inconvenient,  which  in  itself  is  a  serious 
objection  from  many  points  of  view,  although  a  coating  of  asphalt, 
properly  applied  at  the  outset,  will  often  last  for  years  without 
special  attention.  For  normal  scars  it  should  be  used  clear  and 
applied  with  a  swab  or  small  whisk  broom. 

As  an  efficient  cavity  filler  asphalt  has  few  of  the  objections  found 
in  cement,  because  its  elasticity  and  resilience  prevent  cracking,  and 
it  is  absolutely  waterproof.    It  is  very  adhesive  and  does  not  readily 
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separate  from  the  wood  when  properly  applied.  For  filling  a  cavity 
it  should  not  be  used  clear  but  in  combination  with  coarse,  dry  saw- 
dust, excelsior,  shavings,  sand,  asbestos,  or  some  other  substance. 

An  outline  of  two  methods  of  using  a  mixture  of  asphalt  and  saw- 
dust to  fill  a  cavity  will  serve  in  general  for  the  other  mixtures  men- 
tioned. The  first  method  will  be  most  useful  when  a  fire  or  stove 
can  be  used  near  the  tree,  and  the  second  where  this  is  impracticable, 
as,  for  example,  on  a  well-kept  lawn  or  near  shrubbery  that  might 
be  scorched  by  the  heat 

First  method. — Thoroughly  melt  the  asphalt  in  a  kettle  or  other  suitable  re- 
ceptacle and  slowly  stir  in  the  coarse,  dry  sawdust  Continue  adding  the  saw- 
dust as  long  as  the  particles  are  blackened  by  the  asphalt  after  a  few  moments* 
stirring.  This  hot  pasty  granular  mixture  can  then  be  placed  in  the  cavity, 
which  has  been  prepared  as  already  described,  and  pressed  or  tamped  into  dose 
contact  with  the  side  of  the  cavity  before  it  hardens  or  cools.  For  placing  tbe 
mixture  in  the  cavity,  which  already  has  been  waterproofed  with  clear  hot 
asphalt,  a  trowel,  paddle,  or  ladle  can  be  used.  The  tamping  stick  should  have 
a  smooth  and  slightly  rounded  end.  The  end  may  be  covered  with  sheet  metal 
if  desired,  or  a  tamping  rod  made  of  iron  may  be  used.  If  the  mixture  adheres 
to  the  end  of  the  tamping  stick  to  an  extent  that  interferes  with  the  work,  a 
quick  twist  as  it  is  about  to  be  withdrawn  wUl  usually  improve  conditions.  It 
may  be  necessary  to  grease  or  wet  the  end  of  the  stick  frequently.  Often  the 
best  results  are  realized  when  a  steady  slow  pressure  is  exerted  rather  than  a 
quick  tamping  movement.  A  very  excellent  2-foot  tamping  stick  can  be  made 
from  a  shovel  handle.  The  grip  at  the  end  gives  a  ready  purchase  for  the  twist- 
ing motion.  The  opposite  end  of  the  stick  should  be  rounded,  sandpapered,  and 
soaked  in  a  lubricating  oil  or  in  hot  tallow  for  some  hours  before  using. 

Second  method. — Mix  the  asphalt  and  sawdust  in  a  kettle,  as  described  under 
"  First  method,**  over  any  suitable  stove  or  fire  and  at  any  place  where  it  may 
be  most  convenient.  When  thoroughly  mixed,  dip  it  out  of  the  kettle  and  place 
it  on  sheet  metal  to  cool  in  the  form  of  pancake-shaped  or  biscuit-sha'ped  lumps, 
whichever  form  may  be  the  most  conveniently  used  or  handled.  The  sheet  metal 
may  be  greased  or  not  The  asphalt  mixture  can  be  removed  when  cold  by  ap- 
plying a  blast  torch  to  the  back  of  the  sheet  metal  if  necessary.  Another  and 
often  more  convenient  way  of  preparing  the  lumps  is  to  drop  the  hot  mixture 
into  shallow  molds  made  in  the  ground  or  in  sand,  and  brush  off  the  dirt  or 
sand  when  the  lumps  are  cold.  These  lumps  of  asphalt  and  sawdust  can  then 
be  transported  wherever  they  are  to  be  used,  or  they  can  be  stored  indefinitdy 
for  future  use.  When  filling  a  cavity  they  may  be  used  whole  or  broken  into 
pieces.  A  blast  torch  may  be  used  to  soften  the  surface  of  the  lump  before  it  is 
pressed  into  place  in  the  cavity  and  nailed  firmly  to  the  wood,  or  the  lump  may 
have  nails  driven  into  it  and  then  partially  or  completely  dii^)ed  into  melted 
asphalt  and  immediately  nailed  into  the  cavity.  All  the  lumps  should  be  nailed 
firmly  in  place.  Small  sheets  of  wire  netting,  burlap,  or  canvas  often  can  be 
nailed  or  stapled  over  different  layers  of  the  asphalt  mixtures  with  good  re- 
sults; preferably  so  they  will  not  show  on  the  surface  when  finished.  This 
operation,  perhaps  with  slight  n.odific-ations,  is  repeated  until  the  whole  cavity 
is  filled.  When  the  blast  torch  is  used  in  the  interior  of  the  cavity  care  should 
be  taken  that  the  cambium  is  not  overheated." 

**0ne  simple  way  of  preventing  this  overheating  is  to  have  a  broad  flexible  paddle 
of  wood,  fiber,  or  other  nonconductor  of  heat  that  can  be  held  over  the  cam.bliim  and 
bark  with  one  hand  while  tbe  torch  is  being  used  with  the  other.  After  a  little  prac- 
tice the  torch  wiU  rarely  have  to  be  used  inside  the  cavity. 
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After  all  the  decayed  matter  has  been  removed  and  the  cavity 
sterilized  and  waterproofed,  there  is  no  immediate  danger  in  delay- 
ing subsequent  operations  if  for  any  reason  such  delay  seems 
necessary  or  desirable.  Moreover,  it  is  unnecessary  to  put  all  the 
filling  comi>ound  into  the  cavity  the  same  day,  or  the  same  week,  or 
eren  the  same  month.  After  asphalt  mixtures  have  cooled,  the  hot 
sticky  surface  can  be  restored  by  passing  a  hot  iron  over  it  or  by 
protecting  the  cambium  and  using  a  blast  torch.  This  melting  of 
the  surface  should  be  done  just  before  another  batch  of  filling  is 
added,  especially  when  the  first  method  mentioned  is  used. 

When  a  cavity  has  been  filled  by  either  method,  the  surface  of 
the  filling  can  be  finished  off  with  a  hot  iron  to  the  level  of  the 
cambium,  as  shown  by  the  dotted  lines  in  Figures  9, 12,  and  13.  If  a 
sufficient  quantity  of  sawdust  has  not  been  mixed  with  the  asphalt 
or  if  too  much  clear  asphalt  has  been  used  to  cement  the  lumps 
together  when  the  second  method  is  used,  the  composition  will 
slowly  slump,  causing  it  to  break  away  from  the  wood  at  the  top 
of  the  cavity.  To  prevent  this  slumping  the  surface  of  the  finished 
fiUing  may  be  covered  with  canvas,  closely  woven  burlap,  thin 
strips  of  wood,  wire  netting,  or  other  suitable  covering,  and  held 
in  place  with  long  nails,  screw  bolts,  or  staples  that  reach  into  the 
solid  wood  at  the  back  of  the  filling.^^  In  shallow  fillings  a  simple 
way  is  to  drive  in  closely  set  long  nails,  each  nail  passing  through 
a  large  metal  washer.  As  a  rule,  if  these  washers  are  closely  set 
no  other  covering  is  necessary.  When  any  of  these  surface  cover- 
ings are  used  the  outer  face  should  be  no  higher  than  the  level  of 
the  cambium  and  finally  should  be  waterproofed  with  tar,  asphalt, 
or  paint. 

Care  should  be  taken  to  avoid  bruising  or  unnecessarily  heating 
the  cambium  at  any  time.  A  very  good  tool  with  which  to  finish 
the  raw  surface  near  the  cambimn  is  a  small  mason's  trowel,  the 
tip  of  which  can  be  heated  for  a  few  seconds  at  a  time  in  the  flame 
of  a  blast  torch.  A  tool  of  this  general  shape  with  a  thin  edge  but 
with  more  metal  at  the  center  is  better  and  will  hold  the  heat  longer. 
For  finishing  farther  away  from  the  cambium,  a  larger  and  heavier 
tool  will  be  more  useful;  an  old-fashioned  flatiron  does  this  work 
efficiently  and  can  be  used  for  this  purpose  if  nothing  better  is 
available.  If  masses  of  asphalt  project  too  far  beyond  the  con- 
templated finished  surface  to  be  smoothed  readily  with  a  hot  trowel, 
they  can  be  cut  off  with  a  hot  trowel  or  with  a  cold  chisel  and 
hammer  before  the  surface  receives  its  final  smoothing. 

"  If  the  bolts,  nails,  or  staples  are  top  thick  to  be  driven  through,  the  asphalt  without 
crtddng  it,  they  can  be  heated  and  slowly  pushed  through  to  the  wood. 
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In  deep  cavities  a  better  method  is  to  fill  roughly  with  wood  (see 
next  section)  to  about  an  inch  or  less  back  of  the  cambium  and 
finish  with  asphalt,  as  just  described. 

FILUNG  CAVITIES  WITH  WOOD. 

Asphalt  can  be  used  along  with  chips,  larger  blocks,  or  strips  of 
dry  wood  (such  as  laths  or  scantlings)  for  filling  cavities.  Wlien 
blocks  or  strips  of  wood  are  used  as  the  main  filling  substance  they 
can  be  trinmied  roughly  to  fit  into  various  parts  of  the  cavity  or 
the  whole  cavity  and  nailed  in  place.  A  good  way  to  do  this  is  to 
trim  a  block  or  strip  roughly  to  fit  the  desired  place,  then  remove 
it  from  the  cavity  and  drive  the  required  nails  or  staples  part  way 
through  it.  At  times  it  may  be  advisable  to  use  screws  or  bolts 
instead  of  nails  or  staples. 

The  back  of  the  block  or  strip  and  that  portion  of  the  cavity  in 
which  it  is  to  be  placed  should  be  covered  with  a  thick  coat  of  hot 
asphalt  or  almost  any  of  the  mixtures  mentioned  above,  except  per- 
haps asphalt  and  chips,  and  the  strip  nailed  in  place.  A  long  heavy 
nail  set  (or  center  punch  or  saddle  punch)  may  be  useful  in  driving 
the  nails  or  staples  into  the  strips.  The  blocks  or  strips  of  wood 
need  not  be  very  carefully  fitted,  because  the  asphalt  mixtures,  par- 
ticularly asphalt  and  sawdust,  will  fill  practically  all  spaces  between 
them.  It  usually  does  no  harm  if  some  spaces  are  not  filled,  pro- 
vided they  are  not  at  the  surface  of  the  filling.  Preferably  the  grain 
of  the  blocks  or  strips  should  run  lengthwise  of  the  trunk  and  extend 
the  entire  length  of  the  cavity,  at  least  when  near  the  surface.  In 
large  cavities  a  strip  or  layer  of  strips  an  inch  or  two  thick  can  first 
be  placed  in  the  back  of  the  cavity  and  then  the  building  up  done 
mainly  from  the  sides  ( Fig.  17) .  If  the  filling  is  planned  so  that  there 
will  be  an  unnailed  but  thoroughly  asphalted  closely  fitting  joint 
extending  the  length  of  the  cavity  and  from  the  layer  of  strips  first 
nailed  to  the  back  of  the  cavity  to  its  outer  surface  (see  Fig.  17,  a-^), 
there  will  be  practically  no  danger  of  the  filler  pulling  away  from 
the  sides  of  the  cavity  as  a  result  of  a  sudden  contraction  of  the  sap- 
wood.  In  such  a  filling  the  opening,  if  it  comes,  will  be  along  the 
line  of  least  resistance,  which  in  this  case  will  be,  almost  invariably, 
the  unnailed  joint  lengthwise  of  the  filling.  In  section  this  joint 
may  be  a  straight  or  a  zigzag  line,  preferably  the  latter.  As  the  crack 
closes,  the  asphalt  will  usually  cement  the  two  edges  of  the  joint 
together  again ;  but  even  if  it  does  not,  both  surfaces  of  the  crack  still 
will  be  covered  with  waterproof  asphalt.^*  If  the  strips  of  wood  used 
in  the  cavity  are  creosoted  before  they  are  put  in  place,  the  danger 

»♦  If  the  wood  strips  used  are  soft  or  easily  split,  it  will  be  safer  to  use  coal  tar  in  this 
Joint,  as  cold  at^plialt  will  sometimes  cause  the  wood  to  split  before  th^  ai^balt  will 
yield.     If  the  wood  should  split,  the  crack  should  be  filled  with  coal  tar. 
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of  infection  as  a  result  of  wetting  is  still  further  safeguarded.  The 
exposed  surface  of  the  completed  filling  should  be  smoothed  oflf  at 
the  level  of  the  cambium,  so  as  to  conform  more  or  loss  closely  to  the 
shape  of  the  trunk  (Fig.  17),  and  finally  painted  with  hot  asphalt, 
coal  tar,  or  paint  of  any  desired  color. 

For  keeping  the  asphalt  melted  some  sort  of  heater  will  be  re- 
quired. In  most  cases  one  that  is  readily  portable  will  be  most  use- 
ful, for  the  asphalt  can  usually  first  be  melted  over  some  less  port- 
able heater  or  stove  and  the  portable  heater  used  merely  to  keep  the 
asphalt  melted  while  it  is  being  used.  Often  it  will  be  most  con- 
venient to  have  a  rather  small  heater,  such  as  some  blast  torch  or  a 
plumber's  or  tinsmith's  stove;  possibly  one  that  can  be  suspended 
by  a  padded  wire  from  a  limb  of  the  tree.  A  galvanized-iron  pail 
with  a  capacity  of  about  10  quarts  may 
be  useful  for  this  purpose.  The  bail  socket 
should  be  riveted  to  the  pail.  With  a  little 
ingenuity  one  of  the  heaters  mentioned 
above  can  be  altered  so  that  it  may  be  sus- 
pended by  means  of  two  long  hooks  to  the 
bail  sockets  of  the  pail  or  to  the  top  of  the 
pail  and  the  pail  and  the  attached  heater 
carried  about  by  the  bail,  yet  the  two  can 
readily  be  separated  if  desired.    The  pail 

and  heater  can  be  suspended  from  the  limb  p,^  n.-section  of  a  tree  cav- 
of  a  tree  by  a  padded  hook,  or  the  heater  ity  oiied  with  strips  of 
can  stand  on  a  board  on  the  ground  and       ^^  itTrU'ert 

the  pail  be  set  on  top  of  it.  which  they  are  ioserted.     No 

Oftentimes  it  is  neither  necessary  nor       S^^YiL'^a^'"'  ""''"^  '''* 
desirable  to  completely   fill  a  cavity;  or 

perhaps  the  necessary  time  to  complete  the  work  promptly  is  not 
available.  Under  such  conditions  the  cavity  can  be  cleaned  out, 
sterilized,  and  waterproofed  and  then  strips  of  waterproofed  wood 
nailed  along  the  edges  of  the  cavity,  the  outer  edge  of  the  strip 
being  at  the  cambiimi  line  (Fig.  10).  In  most  cases  if  this  strip 
is  a  half  inch  thick  it  will  serve  for  some  time  to  prevent  the 
new  callus  wood  and  bark  from  rolling  inward  into  the  cavity,  and 
before  the  new  growth  has  reached  across  it  another  strip  can  l>e 
nailed  over  it,  or  the  cavity  completely  filled,  perhaps  with  as[)halt 
and  sawdust.  If  this  method  is  followed  it  will  be  necessary  tempo- 
rarily to  fill  and  waterproof  the  small  pocket  back  of  the  strips  at 
the  bottom  of  the  cavity,  using  wood  or  some  plastic  substance  so 
that  it  will  not  hold  water. 

If  it  is  impracticable  or  inconvenient  to  use  hot  asphalt  and  saw- 
dust between  the  strips  of  wood  in  filling  a  cavity  a  substitute  can 
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be  found  by  mixing  sawdust  with  creosote  and  asphalt/'  or  with 
coal  tar,  or  even  with  paint.  When  any  of  these  mixtures  is  used 
the  strips  of  wood  may  have  to  be  trimmed  to  fit  more  closely,  as 
such  mixtures  will  not  so  readily  and  permanently  fill  large  spaces 
between  the  strips  as  will  the  thicker  asphalt  mixtures.  Perhaps 
the  best  homemade  substitute  for  the  heavy  asphalt  is  a  mixture  of 
coal  tar  and  sawdust.  This  mixture  does  not  necessarily  have  to 
be  heated  during  any  part  of  the  operation  unless  the  work  is  done 
in  very  cold  or  freezing  weather.  It  is  better,  however,  to  have 
the  tar  hot  when  the  sawdust  is  mixed  with  it.  No  definite  propor- 
tion for  the  tar  and  sawdust  can  be  reconmiended,  because  the  quan- 


Pio.  18. — Section  of  a  tree  eavliy 
partially  filled  with  stiipa  of 
wood.  The  numbers  indicate 
the  order  in  which  the  stripe 
are  inserted. 


Fio.  19. — Section  of  a  tree  cavitj 
partially  filled  with  strips  of 
wood;  these  are  bolted  to  the 
walls  of  the  cavity.  The  nom- 
bers  indicate  the  order  in 
which  the  strips  are  inserted. 


tity  of  each  ingredient  is  largely  dependent  upon  the  grades  of 
sawdust  and  tar  that  are  used.  In  his  own  work  the  writer  has 
found  that  1  part  of  dry  sawdust  by  weight  to  3  or  4  of  coal  tar  or 
3  to  4  parts  of  dry  sawdust  by  bulk  to  1  of  coal  tar  gives  a  mixture  of 
about  the  right  proportions.  The  mixture  should  be  stirred  (prefer- 
ably when  warm)  until  it  is  of  an  even  consistency — somewhat  granu- 
lar but  sticky  and  pasty.  When  put  in  the  cavity  it  should  stick 
there  after  a  little  pressure  or  after  tamping  with  an  oiled  or  mois- 
tened stick,  but  should  not  be  thin  enough  for  the  tar  to  ooze  out, 
at  least  not  until  the  mixture  is  compressed  by  nailing  or  stapling 
the  wood  strips  firmly  in  place  over  it.  It  will  be  advisable  to  paint 
the  exposed  wood,  the  strips  that  have  been  fastened  in  the  cavity, 
and  the  back  of  the  strip  that  is  to  be  inserted,  using  clear  coal  tar, 
before  inserting  the  sawdust  and  tar  mixture." 

Generally  some  such  arrangement  of  strips  as  is  shown  in  Figures 
17,  18,  and  19  will  be  found  most  advantageous  in  most  cavities,  as 

»*  For  directions  for  mixing  creosote  and  asphalt,  see  p.  10. 

^«An  excellent  preparation  to  use  between  the  strips  of  wood,  containing  asphalt  and 
asbe^tOH,  can  be  readily  boaght  on  the  market,  and  it  has  the  advantage  of  being  mixed 
ready  for  use. 
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such  an  arrangement  usually  permits  entire  freedom  in  driying  the 
nails  or  staples  or  in  placing  the  screws  or  bolts  in  position  through 
the  strips.  The  edge  of  the  strips  at  the  sur- 
face should  be  trimmed  off  in  a  line  with  the 
cambium,  as  shown  in  Figures  17  and  21,  or 
the  strips  may  be  trimmed  back  to  a  line  be- 
hind the  cambium  and  one,  two,  or  more  thin 
strips  of  sufficient  thick- 
ness to  bring  the  surface  to 
the  cambium  line  nailed, 
screwed,  or  bolted  over  it 
to  form  an  outside  layer, 
as  shown  in  Figure  20. 
Another  (and  usually  bet- 
ter)  method  is  to  replace 

the  strips  numbered  11,  12,  '''^^^i-^^f^^.jf  *^ 
and  13,  in  Figure  20,  with  "^  ""  "  ""  ^^  " 
a  layer  of  asphalt  and  saw- 
dust, as  described  in  the  pre- 
ceding section.  The  order 
in  which  the  strips  should 
be  placed  in  the  cavity  is 
indicated  by  the  order  of 
the  nimibers  in  Figures  17, 
18,  19,  and  20.  In  long 
fillings,  particularly  in  flex- 
ible branches,  a  bolt  and 

metal  washer  near  each  end  of  the  filling,  and 
perhaps  another  at  the  center,  will  prevent  the 
ends  or  center  working  loose.  Figures  19,  20, 
and  21  with  their  legends  will  explain  the  details 
of  placing  the  bolts  and  washers. 


cavity  flUed  with  strlpfl 
of  wood,  with  a  thin 
surface  layer  of  strips 
(11,12,13).  The  broken 
line  t^~tt  indicates  where 
a  bolt,  when  necessary, 
should  be  located  to  hold 
the  ends  of  a  filling,  as 
indicated  in  Figure  21. 
Occasionally  it  may  be 
necessary  to  i>Iace  bolts 
at  both  0-g  and  ane.  No 
bolt  should  pass  Uirough 
the  unnalled  slgaag  joint 


Pia  21. — Sorftice  rlew 
of  a  tree  carlty 
flUed  with  strips 
of  wood,  as  shown 
in  section  in  Fig- 
ure 17 ;  the  surface 
has  not  yet  been 
waterproofed.  The 
broken  lines  show 
the  position  of  the 
bolts  and  the  broad 
washers.  The 
washttv  shoold  be 
of  heavy  iron  and 
wide  enough  to 
reach    across    all 


GUYING. 

Closely  associated  with  the  work  already  de- 
scribed, and  often  an  indispensable  adjunct,  is  the 
the"  strips*  at  the   guying  of  limbs  to  prevent  the  splitting  of  the 
crotches  or  to  check  splitting  that  has  already 
started. 

A  simple  method  of  guying  a  crotch  is  to  place 
a  hook  JOT  ringbolt  through  each  limb,  with  the 
hooks  or  rings  in  the  two  limbs  toward  each 
other  and  from  3  to  10  feet  or  more  above  the  crotch  (depending 
upon  the  size,  position,  and  length  of  the  limbs),  and  to  tie  these 


point  where  they 
are  placed.  The 
bolts  should  not 
pass  through  the 
unnailed  joint 
ra--c)  indicated  In 
Figures  17  and  20. 
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hooks  by  means  of  a  strong  wire,  wire  cable,  or  chain  (Figs.  22  and 
23).  Three  or  more  adjoining  limbs  may  be  guyed  collectively.  The 
precautions  already  mentioned  on  pages  15  and  16  should  always  be 
followed,  so  far  as  they  apply  to  boring  and  tarring  the  hole  and 
countersinking  the  washers  of  the  bolts.  On  smaller  limbs  heavy 
screw  hooks  can  be  substituted  for  the  bolts. 

A  turnbuckle  in  the  rod,  bolt,  cable,  or  wire  guy  will  keep  it  taut 

at  all  times,  as  this  permits  a  ready  tightening  of  the  guy  within 

certain  limits,  should  it  later  become  advisable.    If  for  any  reason 

the  guy  is  to  be  placed  within  a  foot  or  two  of  the  crotch,  a  single 

long  bolt  can  often  be  used  to  better  advantage,  and  sometimes  a 

single  long  bolt  can  be  used  in  place  of  a  cable, 

a  chain,  or  a  turn-buckle  rod  where  the  guyed 

limbs  are  not  likely  to  twist  much  as  they  sway 

in  the  wind. 

Occasionally  it  may  become  necessary  to  guy 
a  whole  tree  in  order  to  prevent  the  breaking 
of  the  trunk  when  an  unusually  large  caxnty 


Pia  22.— SMe  view  of 
limbs,  showing  tho 
proper  method  of  guy- 
lag  them  abore  a  weak 
or  split  crotch.  The 
wlre»  cable,  or  chain 
guj  Is  shown  at  a. 


J 

Tn 

Fia.  23. — Sectional 
Tlew  of  the  limb  of 
a  tree^  showing  the 
details  of  placing 
an  eyebolt  of  the 
type  shown  in  Flg- 
ve  22:  a.  Bolt; 
hy  bark;   w,  wood. 


Pio.  24. — Sectional  view  <^ 
a  tree  tmnk,  showing  the 
detaila  nft  placing  bolts  for 
permanently  gnying  a  tree 
to  the  ground.  This 
method  of  placing  a  bolt 
la  naed  also  In  gnying 
three  or  more  limbs  to- 
gether. The  broken  lines 
indicate  tlie  gny  wiresw 


leaves  only  a  thin  shell  of  sound  wood,  or  to  prevent  a  tree  that  has 
recently  been  set  from  tipping  over  before  its  roots  have  beccMne 
well  established.  This  can  be  accomplished  by  attaching  four  guy 
wiree  or  ropes  to  the  tree  about  half  way  from  the  ground  to  the  top 
of  the  tree  and  having  these  slant  downward  at  an  angle  of  about 
45"^  to  four  stout  posts  set  firmly  in  the  ground  about  equidistant 
around  the  tree  (e.  g.^  on  the  north,  east,  south,  and  west  sides  of  tiie 
tree).  If  the  guying  is  for  temporary  purposes  only,  two  broad 
bands  of  leather  or  stout  canvas  or  other  strong  material,  each  long 
enough  to  make  a  loop  at  least  twice  the  diameter  of  the  trunk  or  limb 
to  be  encircled  and  4  to  6  inches  wide,  may  be  passed  around  the  tree 
or  some  favorably  situated  limb  and  two  adjoining  guys  attached  to 
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each  loose  loop.  If  a  permanent  guying  is  needed,  two  eyebolts  (or 
hook  bolts)  can  be  placed  through  parallel  creosoted  holes  in  the 
trunk  or  limb  about  halfway  up  the  tree,  one  6  inches  or  more  above 
the  other.  The  eye  of  one  bolt  should  be  on  the  opposite  side  of  the 
tree  from  the  other.  Two  guys  from  two  adjoining  posts  are  attached 
to  each  eyebolt,  the  latter  pointing  halfway  between  the  two  posts 
to  which  the  guys  are  to  be  attached  ( Fig.  24) .  The  chafing  of  a  limb 
against  a  guy  should  be  prevented  by  padding  the  guy  wire  with  a 
piece  of  garden  hose  or  the  limb  with  burlap,  if  the  guy  can  not  be 
so  placed  or  braced  as  to  clear  all  limbs. 

Limbs  or  trees  should  never  be  guyed  by  passing  wires,  chains,  or 
ropes  tightly  around  them.  These  may  eventually  strangle  the  por- 
tions above  the  encircling  band.  Encircling  fence  wires,  telegraph 
wires,  or  cloth^lines  may  act  in  the  same  way,  killing  all  parts  of 
the  tree  beyond  the  ligature  if  they  remain  tightly  drawn  around  the 
limb  or  trunk  for  any  great  length  of  time— often  in  less  than  a  year* 

WHEN  REPAIR  WORK  MAT  BE  DONE. 

As  a  general  rule,  tree  surgery  can  be  undertaken  safely  at  almost 
any  time  of  year  when  the  sap  is  not  running  too  actively  and  the 
weather  is  not  cold  enough  to  freeze  cement,  if  this  material  is  being 
used.  In  most  trees  the  sap  will  interfere  with  the  work  only  while 
the  buds  and  leaves  are  expanding  in  the  spring.  Cement  work  will 
be  ruined  if  it  is  frozen  before  it  is  set.  It  is  not  likely  to  be  injured 
by  frost  after  setting  for  a  few  days. 

WHAT  TREES  ARE  WORTH  REPAIRING. 

Most  shade  and  ornamental  trees  with  only  a  few  dead  limbs  are 
unqu^tionably  worth  attention.  Others  that  have  many  dead  limbs 
or  decayed  areas  may  not  be  worth  the  expense  of  repairing  them, 
particularly  if  they  are  rapid-growing  short-lived  trees.  This  point 
should  be  considered  very  carefully  before  any  repair  work  is  under- 
taken. Under  no  circumstances  should  a  diseased  or  insect-infested 
tree  be  allowed  to  remain  as  a  menace  to  near-by  trees  which  are  in  a 
more  healthy  or  entirely  healthy  condition.  It  should  have  all  dis- 
eased or  insect-infested  bark,  wood,  or  leaves  removed  and  all  freshly 
cut  surfaces  properly  treated,  or  the  entire  tree  should  be  removed. 
The  diseased  portions  should  be  burned  immediately.  No  one  can  de- 
cide better  than  the  owner  whether  a  tree  is  worth  the  expense  of  try- 
ing to  save  it,  because  the  actual  commercial  value  of  an  ornamental 
or  sbsuAe  tree  usually  has  nothing  to  do  with  the  decision.  It  is  gener- 
ally a  question  of  esthetic  value,  or  historic  associations,  or  rarity  of 
species,  or  location  for  shade.  A  man  who  has  had  experience  in  re- 
pairing mutilated  or  diseased  trees  may  be  able  to  say  definitely 
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whether  it  is  possible  to  save  the  tree,  but  the  owner,  who  has  to  pay 
the  bill,  is  the  one, who  will  have  to  decide  whether  the  tree  is  worth 
the  cost  of  repairing  it.  Often  the  owner  will  be  better  satisfied  in  the 
end  to  have  a  badly  diseased  or  mutilated  tree  replaced  by  a  healthy, 
perfect  one.  In  expert  hands  the  moving  of  large  trees  is  no  longer 
a  hazardous  undertaking. 

COMPLETED  WORK  NEEDS  WATCHING. 

With  the  completion  of  repair  work  tree  owners  often  fail  to  real- 
ize the  importance  of  keeping  close  watch  of  their  trees  in  order  that 
defects  which  appear  in  the  work  may  be  remedied  promptly  and 
that  new  injuries  elsewhere  on  the  tree  may  have  immediate  atten- 
tion. If  a  tree  is  of  sufficient  value  to  warrant  proper  and  careful 
treatment,  it  certainly  is  worth  the  slight  expense  of  subsequent  an- 
nual or  biennial  inspection  and  the  inmiediate  repair  of  newly  dis- 
covered injuries  at  a  time  when  the  expense  necessary  to  keep  the 
tree  in  good  condition  will  be  comparatively  small. 

PERSISTENCE  OF  SCARS. 

It'  should  be  borne  in  mind  that  scars,  where  large  limbs  have  been 
removed  or  large  cavities  filled  or  left  open,  will  be  unsightly  spots 
for  years,  even  under  the  best  of  conditions.  If  the  scar  is  a  large 
one,  it  may  never  entirely  heal  over  before  the  tree  succumbs  to  other 
agencies,  and  consequently  it  may  remain  a  permanently  conspicu- 
ous defect.  It  might  so  happen  that  a  particularly  large  scar  or 
filling  would  be  too  unsightly  and  conspicuous  to  please  the  owner. 
Here,  again,  greater  satisfaction  may  be  realized  in  the  end  by  hav- 
ing the  diseased  tree  replaced  with  a  healthy  one. 

COMMERCTAL  TREE-SURGERY  WORK. 

If  a  tree  owner  prefers  to  employ  a  commercial  tree  surgeon  to 
attend  to  his  trees  it  is  advisable  to  have  a  definite  written  contract 
concerning  at  least  certain  important  phases  of  the  work,  in  addition 
to  specifying  the  price  and  methods  of  payment.  Besides  the  type 
or  types  of  finished  cavity  work  the  following  are  suggested  as  points 
to  be  incorporated  in  the  contract — points  about  which  no  reliable 
tree  surgeon  ought  to  object : 

(1)  No  climbing  spurs  shall  be  used  on  any  part  of  a  tree. 

(2)  The  shoes  worn  by  the  workman  shall  have  soft  soles. 

(3)  In  cavity   work  all  diseased,    rotten,   discolored,  water-soaked,  or 

insect-eaten  wood  shall  be  removed  and  the  cavity  inspected  by 
the  owner  or  his  agent  before  it  Is  waterproofed. 

(4)  Ordinary  commercial  shellac  shall  be  applied  to  the  cut  edges  of 

sapwood,  bark,  and  cambium  within  five  minutes  after  the  final 
trimming  cut  is  made  or  as  soon  afterwards  as  the  surface  be- 
comes dry. 
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(5)  All  cut  surfaces  shall  be  painted  with  shellac  or  commercial  creosote, 

followed  by  thick  coal  tar  or  asphalt. 

(6)  The  contractor  shall  r^;)air  free  of  expense  any  defects  that  may 

appear  in  the  work  within  one  year. 

Under  certain  conditions  various  modifications  of  these  sugges- 
tions may  be  advisable,  but  alterations  in  Nos.  1,  2,  3,  and  6  should 
be  made  with  caution.  If  certain  crotches  are  split  or  particular 
limbs  on  some  trees  need  guying,  it  may  be  well  to  include  these 
items  in  the  contract.  At  times  it  may  be  desirable  to  include  a  state- 
ment of  just  what  limbs  shall  be  removed  from  particularly  choice 
trees,  and  some  provision  should  always  be  made  for  the  regular 
inspection  of  the  trees  every  one  or  two  years  unless  the  owner  pre- 
fers to  do  this  himself.  The  best  results  can  generally  be  attained 
when  payment  is  based  upon  the  amoun  of  work  done,  plus  the  cost 
of  material  used.  Probably  most  persons,  however,  will  prefer  to 
have  the  trees  examined  and  a  definite  contract  price  agreed  upon 
before  any  work  is  undertaken. 

CONCLUDING  REMARKS. 

At  present  tree-repair  work  has  not  received  the  recognition  and 
approval  from  tree  owners  that  it  deserves.  This  at  times  may  be 
due  to  unfavorable  experiences  with  dishonest  or  ignorant  tree  sur- 
geons, at  other  times  to  the  reluctance  of  the  owners  to  spend  much 
money  in  preserving  their  trees,  or  from  their  ignorance  of  the  bene- 
fits that  may  result  when  tree-repair  work  is  properly  done.  Reliable 
tree  surgeons  are  doing  much  in  a  practical  way  to  educate  the 
public  as  to  the  benefits  of  tree-repair  work.  Unfortunately,  the 
unscientific  or  dishonest  work  of  some  others  still  is  doing  much  to 
offset  it. 

A  few  States  have  laws  regulating  tree-repair  work  on  a  commer- 
cial basis.  This  is  a  decided  step  toward  the  betterment  of  tree- 
surgery  methods. 

The  Department  of  Agriculture  invites  correspondence  concern- 
ing methods  in  tree-repair  work  and  will  be  prepared  to  advise  for 
or  against  any  particular  method  so  far  as  experience  and  the  results 
of  experiments  will  permit.  By  cooperation  of  this  sort  tree-repair 
work  ultimately  ought  to  deserve  and  attain  a  much  higher  position 
in  the  estimation  of  the  general  public  than  it  now  holds. 

Finally^  tree  ovmers  are  urged  to  remember  at  all  times  that  the 
necessity  af  tree-repair  work  16  or  20  years  hence  may  he  reduced 
very  materiaH/y  by  promptly  attending  to  the  fresh  injuries  of  to-day. 

Note. — It  is  believed  that  the  methods  described  In  this  bulletin  nre  not  covered  by 
letters  patent  grranted  to  any  individual,  firm,  or  corporation,  but  the  Department  of 
Agriculture  assumes  no  responsibility  in  this  connection. 
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PUBLICATIONS  ON  ALLIED  TOPICS  AVAILABLE  FOR 
DISTRIBUTION. 

Copies  of  publications  listed  below  to  which  no  price  is  attached 
will  be  sent  free  upon  application  to  the  Chief  of  the  Division  of 
Publications,  Department  of  Agriculture,  Washington,  D.  C.  as 
long  as  the  supply  lasts.  The  editions  of  some  of  those  listed  are 
exhausted. 

When  the  department  supply  is  exhausted,  available  publications 
can  be  obtained  from  the  Superintendent  of  Documents,  Government 
Printing  Office,  Washington,  D.  C,  by  purchase  only  and  at  the 
prices  noted  here. 

Send  all  remittances  to  the  Superintendent  of  Documents  direct 
His  office  is  not  a  part  of  the  Department  of  Agriculture. 

Blister  Rust.    Treatment  of  Ornamental  White  Pines  Infected  with  BHster  Rust 
Pp.  20,  figs.  12.     (Department  Circular  177.) 

Blister  Rust,  White  Pine.     Pp.  15,  pi.  1,  figs.  5.      (Fanners'  Bulletin  742.) 
Price  5  cents. 

Chestnut  Bark  Disease.    Pp.  10,  pis.  4.    Separate  598,  Yearbook  for  1912.    Price 
10  cents. 

Chestnut  Bark  Disease,  Japanese,  Immunity.    Pp.  4.    (Bureau  of  Plant  Industry 
Bulletiin  121,  part  6.)       Price  5  cents.  /  j 

Chestnut  Timber  KlUed  by  the  Bark  Disease,  Uses.    Pp.  24,  figs.  8.     (Farmers' 
Bulletin  582.)     Price  5  cents.  •  j 

Chestnuts  and  Oaks,  Death  Due  to  Ar miliaria  mellea.     Pp.  9,  pla  2.      (De- 
partment Bulletin  89.)    Price  5  cents.  .^-    • 

Coniferous  Seedlings,  Damping-off,  ControL    Pp.  32,  pis.  2,  fig.  1.     (Department 
BqUetin  453.)     Prtce  5  cents.  ^   - 

Farmstead,  Beautifying.    Pp.  65,  figs.  66.     (Farmers'  Bulletin  1087.) 

Fungicides  and  Their  Use  in  Preventing  Diseases  of  Fruits.  -  Pp.  32,  figs.  17. 
(Farmers*  Bulletin  243.)     Price  5  cents. 

Jack  Pine,  Pathology,  Observations.    Pp.  10,  pi.  1,  figs.  4.     (Department  Bul- 
letin 212.)  '  . 

Mistletoe  injury  to  Conifers  in  the  Northwest.    Pp.  39,  pis.  4,  figs.  27.-  (D*>part-^ 
ment  Bulletin  360.) 

Pine,  Disease  Caused  by  Oonartium  pyriforme.    Pp.  20,  pis.  2,  fig.  1.     (Depart- 
ment Bulletin  247.)     - 

I'runlng.    Pp.  35,  figs.  25.     (Farmers'  Bulletin  181.) 

Red  Gum,  Sap-Rot  and  Other  Diseases.    Pp.  37,  pis.  8.     (Bureau  of  Plant  In- 
dustry Bulletin  114.)     Price  15  cents. 

Street  Trees.    Pp.  58,  figs.  37.     (Department  Bulletin  8ia)     Price  15  cents. 


Digiti 


zed  by  Google 


^/'  f/  //9f 


FEEDING  COTTONSEED  PRODUCTS 
TO  LIVESTOC 


E.  W.  SHEETS  imd  E.  H.  Tl 

Of  th«)  Animal  Hasbandry  Div 


FARMERS'  BULLETIN  1179 
UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 


Contribution  from  the  Bureau  of  AnimaL Industry 
JOHN  R.  MOHLER.  Chief 


Waflliinfftoa,  D.  C.  November.  1920 


Show  this  bulletin  to  a  neighbor.    Additional  copies  may  be  obtained  free  from  the 
Division  of  Pobiioations,  United  States  Department  of  Agriculture 


WASHINOTON  !  OOVKIIMIfeNT  PNINTINO  OmOS  :  IMf 


Digiti 


zed  by  Google 


rpHE  FOLLOWING  POINTS  have  been  determined  from 
-*"      experiments  and   practical  feeding  operations.     They 
should  be  kept  in  mind  and  carefully  followed  in  feeding 
cottonseed  products  to  livestock: 

(1)  Do  not  feed  cottonseed  meal  to  yoimg  calves. 

(2)  Horses  and  pigs  should  be  fed  cottonseed  products 
only  in  small  quantities  and  then  with  great  precaution. 

(3)  Procure  prices  on  high-grade  and  low-grade  cottonseed 
meal  and  choose  the  feed  which  supplies  protein  at  the  least 
cost. 

(4)»For  feeding  cattle: 

(a)  One  pound  of  cottonseed  meal  is  usually  considered 
worth  as  much  as  2  pounds  of  com  or  its  equivalent. 

(6)  Heavy  rations  of  cottonseed  meal  should  be  discon- 
tinued after  100  to  120  days  when  dry  roughage  is  fed,  and 
after  150  days  when  succulent  feeds  are  used. 

(c)  Cottonseed  cake  may  be  used  profitably  as  a  supple- 
mental feed  for  fattening  cattle  on  pastiu^. 

(5)  In  sections  where  much  com,  stover,  fodder,  timothy, 
or  other  carbohydrate  feed  is  used  it  is  extremely  important 
that  some  feed  like  cottonseed  meal  be  used. 

(6)  Cottonseed  meal  stimulates  the  appetites  of  fattening 
animals  and  causes  them  to  consume  more  feed  and  likewise 
to  make  greater  gains. 

(7)  Cottonseed  meal  is  a  very  valuable  protein  feed  for 
dairy  cows.  One  pound  of  good-quality  cottonseed  meal  is 
usually  considered  equal  to  2  pounds  of  wheat  bran  for  milk 
production. 
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VALUE   OF   COTTONSEED    PRODUCTS   AS   LIVESTOCK 

FEEDS. 

Cottonseed  products  have  been  used  extensively  for  stock  feeding 
in  the  South  for  many  years.  During  more  recent  times  their  use 
has  become  general  in  many  sections  outside  the  Cotton  Belt.  The 
demwid  from  foreign  countries  is  strong,  despite  the  fact  that  these 
products  cost  considerably  more  there  than  they  do  in  this  coimtry. 
European  feeders,  as  a  rule,  have  placed  more  value  on  high-protein 
feeds  than  the  average  American  livestock  man. 

Another  reason  why  cottonseed  products  are  of  such  great  im- 
portance, in  addition  to  their  high-protein  content,  is  their  immense 
production.  Although  the  production  of  cotton  has  shown  a  slight 
decreiise  during  the  last  10  years,  the  decrease  has  not  been  so  marked 
as  has  been  the  case  with  flaxseed,  from  which  linseed  meal '  is  made. 
Several  new  protein  feeds,  like  peanut  cake,  copra  cake,  and  fish 
meal,  have  been  offered  on  the  market  during  the  last  few  years,  but 
with  the  average  stockman  they  have  not  been  received  with  so  much 
favor  as  cottonseed  meal  or  linseed  meal,  due  in  part  to  their  un- 
known value.  These  newer  products,  however,  promise  to  become 
of  more  importance  in  the  future,  because  some  of  them  have  dis- 
tinct advantages  over  cottonseed  products  for  certain  classes  of  farm 
animals. 

COMPOSITION  OF  COTTONSEED  PRODUCTS. 

There  are  a  large  nxmiber  of  cottonseed  products  used  as  livestock 
feeds.  Both  concentrates  and  roughages  are  included.  All  the  con- 
centrate products  have  the  same  general  characteristics  and  qualities,  • 
their  chemical  composition  depending  mainly  upon  the  form  of  manu- 

^  iThis  bulletin  supersedes  Farmers'  Bulletin  665,  "Cottonseed  Meal  for  Feeding  Beef  Cattle." 
2  This  product  is  also  known  as  ''oil  meal,"  and  "new-prooess"  and  "old-process"  meal. 
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facture  and  the  thoroughness  in  separating  out  the  hulls.  Among 
the  more  common  cotton  products  used  as  feeds  are  cotton  seed, 
cottonseed  meal  and  cake,  and  cottonseed  hulls.  Table  1  gives 
analyses  representing  these  products,  which  have  been  put  on  the 
market  by  manufacturers  to  conform  to  the  definitions  adopted  by 
the  Association  of  Feed  Control  Officials  of  the  United  States. 

Table  1. — Composition  of  cottonseed  products.^ 
[Pounds  of  nutrients  in  100  pounds.] 


Water. 

-\sh. 

Crude 
protein. 

Carbohydrates. 

Product. 

Fiber. 

Fat  (ether 
Nitrogen^  extract). 

free  • 
extract. 

Cotton  seed 

Per  cent. 
6.6 

6.4 
6.6 
6.5 
6.2 
8.5 

Percent. 
3.7 

5.9 
6.1 
5.8 
4.7 
2.4 

Percent. 
21.7 

43.3 
38.9 
37.8 
25.8 

2.8 

Percent. 
19.7 

10.0 
13.2 
13.6 
24.0 
48.6 

Percent. 
26.9 

25.7 
28.5 
3a6 
31.5 
37.4 

Percent. 
21.4 

Cottonseed  meal: 

Choice 

8.7 

Prime 

6.7 

Good 

5.7 

Cold-pressed  cottonseed  cake 

7.8 

Cottonseed  hulls 

.3 

»  Furnished  by  the  Bureau  of  Chemistry,  United  States  Department  of  Agriculture. 

GRADES  AND  CLASSES  OF  COTTONSEED    PRODUCTS. 

Formerly  cotton  seed  (uncrushed)  was  used  quite  extensively  as  a 
feed  for  livestock.  Its  value  as  a  source  of  cottonseed  oil  and  its 
utilization  for  commercial  purposes  has  greatly  decreased  the  amount 
fed  in  tlie  form  of  seed.  Cottonseed  products  have  taken  the  place  of 
the  seed  as  a  feedstuflF.  Several  feeding  tests  have  indicated  that 
1  pound  of  good-quality  cottonseed  meal  is  equal  to  nearly  2  pounds 
of  cotton  seed  as  a  feed  for  fattening  steers.  Large  rations  of  cotton 
seed  tend  to  produce  scours,  but  when  used  in  quantities  up  to  5  or  6 
pounds  there  is  little  or  no  trouble  from  this  source. 

Cotton  seed  contains  about  21  per  cent  fat  or  oil  and  nearly  22  per 
cent  crude  protein.  Compared  with  a  good  grade  of  cottonseed  meal 
it  contains  about  half  as  much  protein  and  about  two  and  one-half 
times  the  content  of  oil. 

A  ton  of  cotton  seed  will  yield  approximately  the  following  quanti- 
ties of  products:' 

Poonds. 

Linters  or  ehort  fiber 110 

Hulls 514 

Cake  or  meal 954 

Crude  oil 303 

Lose  in  manufacture ' 119 


Total 2, 000 

Cottonseed  cake  is  made  from  the  residue  which  remains   after 
the  oil  has  been  extracted  from  the  seed.     Ordinarily  the  greater 

*  Average  for  the  5  years  1914-15  to  1918-19  as  compiled  by  the  Bureau  of  Karkets,  United  States  Depait- 
ment  of  Agriculture,  from  Bureau  of  Census  figures  and  estimates. 
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part  of  the  hulls  is  removed  beiore  the  oil  is  extracted.  When  this 
is  done  the  amount  of  crude  fiber  in  the  resulting  cake  is  propor- 
tionately smaller.  The  hulled  kernels  are  crushed,  heated,  and  sub- 
jected to  great  pressure  to  remove  the  oil.  The  residue  when  of 
good  quality  should  be  a  hard,  boardlike  cake  of  a  yellowish  color. 
The  color  is  often  an  indication  of  the  quality.  The  presence  of  hulls 
causes  the  cake  to  become  dark.  A  dark  color  may  also  be  caused 
by  overheating  during  the  pressing  process  or  by  fermentation,  each 
of  which  lessens  the  feeding  value. 

Cottonseed  cake  and  cottonseed  meal  are  practically  one  and  the 
same  thing;  that  is,  the  meal  is  the  cake  in  a  ground  form.  The 
meal  is  most  commonly  used,  but  the  cake  has  a  distinct  advantage 
in  certain  cases.  European  buyers  show  a  preference  for  the  cake 
for  the  reasons  that  there  is  less  loss  in  handling,  it  is  easier  to  judge 
the  quality,  and  because  the  cake  is  better  adapted  for  feeding  alone 
or  on  the  ground. 


Tiz.  I.— Tennessee  steers,  fattened  chiefly  upon  cotttmseed  meal  and  silas^.    (Courtesy  of  the  Tennessee 

Experiment  Station.) 

In  the  United  States  the  cake  is  preferred  by  men  who  feed  their 
cattle  in  the  open  where  the  wind  may  blow  the  meal  away.  On  the 
range  or  pasture  the  cake  is  often  broken  up  and  fed  in  troughs  or 
spread  upon  the  ground.  If  meal  were  used,  the  loss  in  feeding  in 
this  manner  wbuld  be  very  large. 

There  are  many  grades  and  classes  of  cottonseed  products  sold  on 
the  market.  The  grades  as  classified  and  described  by  the  Associ- 
ation of  Feed  Control  Officials  of  the  United  States  are  as  follows: 

1.  Cottonseed  meal. 

2.  Choice  cottonseed  meal. 

3.  Prime  cottonseed  meal. 

4.  Good  cottonseed  meal. 

5.  Cottonseed  feed. 

6.  Cold-pressed  cottonseed  (cake). 

7.  Ground  cold-pressed  cotton  seed.  ^ 
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Cottonseed  meal  is  a  product  of  the  cotton  seed  only,  composed  principally  of  the 
kernel  with  such  portion  of  the  hull  as  is  necessary  in  the  manufacture  of  oil ;  provided, 
that  nothing  shall  be  recognized  as  cottonseed  meal  that  does  not  conform  to  the  fore- 
going definition  and  that  does  not  contain  at  least  36  per  cent  of  protein. 

Choice  cottonseed  meal  must  be  finely  ground,  not  necessarily  bolted,  perfectly 
soimd  and  sweet  in  odor,  yellow,  free  from  excess  of  lint,  and  must  contain  at  leajit 
41  per  cent  of  protein. 

Prime  cottonseed  meal  must  be  finely  ground,  not  necessarily  bolted,  of  sweet  odor, 
reasonably  bright  in  color,  yellow,  not  brown  or  reddish,  free  from  excess  of  lint,  and 
must  contain  at  least  38.6  per  cent  of  protein. 

Good  cottonseed  meal  must  be  finely  ground,  not  necessarily  bolted,  of  sweet  odor, 
reasonably  bright  in  color,  and  must  contain  at  least  36  per  cent  of  protein. 

Cottonseed  feed  is  a  mixture  of  cottonseed  meal  and  cottonseed  hulls,  containing 
less  than  36  per  cent  of  protein. 

Cold-pressed  cotton  seed  is  the  product  resulting  from  subjecting  the  whole  undo- 
corticated  cotton  seed  to  the  cold-pressure  process  for  the  extraction  of  oil,  and  includes 
the  entire  cotton  seed  less  the  oil  extracted. 

Ground  cold-pressed  cotton  seed  is  the  ground  product  resulting  from  subjecting 
the  whole  undeccMticated  cotton  seed  to  the  cold-pressure  process  for  the  extraction 
of  oil,  and  includes  the  entire  ground  cotton  seed  less  the  oil  extracted. 

Cottonseed  hulls  are  the  roughage  product  of  cottonseed-oil 
manufacture.  .  The  hulls  are  removed  from  the  cotton  seed  before  the 
oil  is  extracted.  They  have  a  very  low-protein  content  and  should 
be  fed  only  in  connection  with  protein-rich  feeds.  As  a  roughage 
the  hulls  have  a  lower  feeding  value  than  oat  straw  or  com  stover, 
but  are  valuable  where  no  other  rough^e  is  available.  This  product 
is  used  extensively  in  the  South,  especially  for  steer  feeding. 

Cottonseed-hull  bran  is  ground  cottonseed  hulls  from  which  the 
lint  has  been  removed.  The  feeding  value  of  the  bran  is  not  appre- 
ciably greater  than  that  of  ordinary  cottonseed  hulls. 

POISONOUS  EFFECTS  OF  COTTONSEED  PRODUCTS. 

Cottonseed  products,  though  valuable  feeds,  are  not  always  safe 
feeds,  especially  when  fed  to  certain  animal^.  Experience  has  shown 
that. their  use  as  a  feed  for  young  calves  and  pigs  may  result  fatally. 
Just  what  causes  the  harmful  effects  is  not  known.  The  products 
may  be  used  for  a  limited  time  with  no  visibly  harmful  effects,  but 
their  continued  use  may  be  fatal.  Until  more  is  learned  concerning 
the  toxicity  of  cottonseed  meal,  it  is  well  to  feed  it  sparingly  and 
with  extreme  caution  to  young  calves  and  pigs.  It  is  less  harmful  to 
older  cattle,  but  when  fed  continuously  and  in  large  amounts  for  long 
periods  it  may  also  prove  to  be  harmful  even  to  them.  Formerly 
steers  were  frequently  fed,  in  the  vicinity  of  cotton-oil  mills,  as  much 
as  from  12  to  15  pounds  of  cottonseed  meal  per  head  per  day.  As  a 
result  of  such  heavy  feeding  many  became  blind,  exhibited  a  stag- 
gering gait,  and  occasionally  the  legs  swelled  below  the  hocks. 
Rome  died,  while  others  ceased  to  gain  in  weight,  went  off  feed,  and 
then  rapidly  lost  flesh.'   Even  though  the  feed  was  changed   much 
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trouble  was  experienced  in  getting  the  animals  back  to  a  normal 
appetite  and  a  thrifty  condition.  Horses  and  mules  may  also  be 
seriously  affected  by  the  toxic  properties  of  cottonseed  meal  when 
it  is  used  in  more  than  limited  amounts. 

Cottonseed  meal,  fed  in  small  or  moderate  amoimts,  is  constipat- 
ing. For  that  reason  it  should  be  used  with  more  laxative  feeds, 
such  as  silage,  and  as  a  supplement  to  other  concentrates.  Its 
rational  use  with  a  variety  of  feeds  will  usually  overcome  the  difficulty. 

ECONOMY    OF    USING    HIGH-GRADE    COTTONSEED 

PRODUCTS.    • 

Cottonseed  products  containing  a  high  percentage  of  protein  com- 
mand relatively  high  prices,  but  judged  from  the  cost  of  the  protein 
contained,  they  are  comparatively  cheap.  Some  feeders  prefer  to 
buy  the  lower-grade  products,  believing  them  to  be  more  economical 
than  the  better  grades.  From  the  standpoint  of  the  cost  of  the  pro- 
tein in  the  feeds  such  men  are  usually  deceiving  themselves.  These 
products  are  usually  purchased  for  their  protein  content  and  prices 
paid  should  be  based  on  the  protein  contained  in  them.  To  show 
the  value  per  pound  of  the  protein  in  feeds  at  various  prices  and 
containing  varying  guaranteed  analyses  of  protein,  Table  2  has  been 
prepared. 

Table  2. — Cost  of  protein  per  pound  in  feeds  at  various  prices  per  ten. 


Per  cent  of  protein  in  feeds. 

Cost 

of  feed 

12 

16 

20 

24 

28 

32 

36 

38 

41 

43 

45 

Cost  per  pound  of  protein. 

CerU$. 

CM9. 

OenU. 

CenU. 

CMS. 

CMS. 

Cents. 

CtrUs. 

Cents. 

Cents. 

Cents. 

S25.00 

10.42 

7.82 

6.25 

5.23 

4.47 

3.91 

3.47 

3.29 

3.05 

2.91 

2.77 

30.00 

12.50 

9.38 

7.50 

6.25 

5.36 

4.69 

4.16 

3.95 

3.66 

3.48 

3.38 

35.00 

14.58 

10.94 

8.75 

7.29 

6.25 

5.47 

4.86 

4.61 

4.26 

4.07 

3.89 

40.00 

16.67 

12.50 

10.00 

8.33 

7.14 

6.25 

5.55 

5.26 

4.88 

4.65 

4.44 

45.00 

18.75 

14.06 

11.25 

9.38 

8.03 

7.03 

6.25 

5.92 

5.49 

5.23 

6.00 

50.00 

20.83 

15.63 

12.50 

10.42 

8.93 

7.81 

6.94 

6.58 

6.09 

5.81 

5.55 

55.00 

22.91 

17.19 

13.75 

11.46 

9.82 

8.59 

7.64 

7.24 

6.71 

6.40 

6.U 

60.00 

25.00 

18.75 

15.00 

12.50 

10.71 

9.38 

8.33 

7.89 

7.32 

6.97 

6.67 

65.00 

27.08 

20.31 

16.25 

13.54 

11.67 

10.16 

9.03 

8.55 

7.92 

7.56 

7.22 

70.00 

29.16 

21.87 

17.50 

14.58 

12.50 

10.94 

9.72 

9.21 

8.53 

8.14 

7.78 

75.00 

31.25 

23.44 

18.75 

15.62 

13.39 

11.72 

10.41 

9.87 

9.14 

8.72 

8.33 

80.00 

33.33 

25.00 

20.00 

16.67 

14.28 

12.50 

11.11 

10.53 

9.75 

9.32 

8.89 

85.00 

35.41 

26.56 

21.25 

17.71 

15.18 

13.28 

11.80 

11.18 

10.36 

9.88 

9.44 

90.00 

37.60 

28.12 

22.50 

18.75 

16.07 

14.06 

12.50 

11.84 

10.97 

10.48 

10.00 

96.00 

39.58 

29.69 

23.75 

19.79 

16.43 

14.84 

13.19 

12.50 

11.58 

11.04 

10.55 

100.00 

41.67 

31.25 

25.00 

20.83 

17.86 

15.62 

13.89 

13.16 

12.19 

11.63 

11.  U 

The  poorer  grades  of  cottonseed  meal  or  cake  usually  sell  only  a 
little  lower  than  the  prices  for  the  higher-grade  products.  By  ob- 
taining commercial  prices  on  both  high-grade  and  low-grade  products 
and  referring  to  Table  2,  one  can  ascertain  approximately  which 
feed  will  provide  protein  at  the  least  cost.     It  must  be  remembered, 
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however,  that  the  feeding  values  of  different  feeds  having  essentially 
the  same  coefficients  of  digestibility  are  not  exactly  proportional  to 
their  respective  protein  contents.  A  low-protein  feed  usually  has 
a  higher  content  of  carbohydrates,  which  may  partialljr  make  up  in 
feeding  value  for  the  difference  in  protein  content. 

Good  cottonseed  meal  contains  three  times  as  much  digestible 
protein  and  as  much  digestible  carbohydrates  and  fat  combined  as 
there  is  in  wheat  bran.  One  pound  of  cottonseed  meal  will  balance 
as  much  com  as  3  pounds  of  bran. 

Sometimes  the  analysis  of  cottonseed  meal  offered  for  sale  is  given 
on  the  tag  in  terms  of  nifrogen  or  of  anamonia,  or  it  may  be  quoted 
in  those  terms  by  feed  dealers.  One  may  readily  determine  the 
protein  content  by  using  the  following  factors: 

Multiply  the  nitrogen  by  6.25.  For  example,  if  the  analysis  is 
given  as  6  per  cent  nitrogen,  then  the  pounds  of  protein  in  100 
pounds  of  the  meal  will  be  6x6.25,  which  is  37.50.  This  means 
that  it  is  a  good  grade  of  meal. 

If  the  analysis  is  given  in  terms  of  ammonia,  multiply  the  j>er  cent 
of  ammonia  by  5.15.  For  example,  if  the  analysis  is  given  as  7.5 
per  cent  ammonia,  the  protein  in  100  pounds  of  the  meal  will  be 
7.5X5.15,  which  is  38.62,  meaning  that  it  is  a  good  grade  of  meal. 

COTTONSEED  PRODUCTS  FOR  VARIOUS   CLASSES   OF 

LIVESTOCK. 

The  rations  given  in  the  succeeding  p^es  may  be  used  as  the 
averse  and  may  be  adjusted  to  suit  local  conditions.  If  the  sug- 
gested rations  can  not  be  used,  one  may  substitute  other  feeds  of 
the  same  general  character  as  those  included  in  the  rations  outlined. 
These  rations  are  primarily  designed  to  show  the  proper  proportions 
in  which  to  use  cottonseed  products  and  no  attempt  is  made  to  cover 
all  conditions. 

In  discussions  of  feeding  cottonseed  products,  the  quantities  for 
the  different  classes  of  animals  are  given  in  pounds.  While  it  is 
important  to  weigh  the  meal  as  fed,  yet  it  may  be  entirely  satis- 
factory merely  to  weigh  at  frequent  intervals  the  contents  of  a  cer- 
tain measure  or  vessel.  Table  3,  giving  weights  and  measures,  may 
be  helpful  along  this  line. 

Table  3. — Equivalent  weights  and  measiures  of  cottonseed  products. 


Product. 

One  quart  ]  One  pound 
weighs—    measure* 

Cotton  seed 

Pound*. 
0.8 
1.5 
.3 

QmotU. 

1-3 

Cott<Hisecd  meil 

.7 

Cottonseed  bulls 

a.3 
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FATTENING  CATTLE. 

It  is  for  fattening  cattle  that  cottonseed  concentrates  serve  their 
greatest  usefuhiess.  A  very  large  percentage  of  cottonseed  feeds  is 
used  for  cattle  fattened  for  market.  The  usual  feeding  period  for 
this  class  of  cattle  is  from  90  to  120  days,  and  during  that  period 
comparatively  large  quantities  of  cottonseed  cake  or  meal  are  used. 
When  steers  are  not  fed  more  than  7  pounds  of  cottonseed  meal  a 
day,  they  can  usually  be  fed  from  100  to  120  days  without  showing 
any  signs  of  cottonseed-meal  poisoning.  If  silage  or  other  succulent 
feed  is  given  as  roughage,  the  meal  can  be  fed  longer  without  harmful 
results. 

When  cattle  are  fed  a  ration  composed  only  of  cottonseed  hulls 
and  meal,  they  usually  make  good  daily  gains  for  the  first  60  days, 


FiQ.  2.— Thp£c  fat  yearling  steers,  fed  in  West  VirgiDia,  received  a  ration  of  silage  and  cottonseed  meal. 

after  which  the  gains  diminish  rapidly,  and  after  90  to  100  days 
they  are  seldom  satisfactory.  For  a  short  feeding  period  cottonseed 
hulls  and  meal  give  satisfactory  results.  If  the  roughage  is  silage 
instead  of  huUs,  the  daily  gains  are  more  nearly  uniform  throughout 
the  feeding  period,  and  if  care  is  used  in  feeding  the  meal  it  can  be 
fed  for  150  days  without  ill  effects. 

In  many  of  the  leading  cattle-feeding  sections  of  the  Com  Belt 
cottonseed  meal  is  used  extensively,  especially  as  a  supplement  to 
silage.  Where  alfalfa  is  grown  successfully,  as  in  the  western  part 
of  the  Com  Belt;  little  or  no  cottonseed  meal  is  used.  Not  only  has 
it  proved  to  be  economical  for  fattening  cattle  in  the  winter,  but  many 
feeders  use  the  cake  as  a  supplement  to  grass.  Its  use  in  most  feeding 
sections  is  limited  to  3  or  4  pounds  a  day  for  cattle  averaging  1,000 
pounds  live  weight. 

One  reason  why  cottonseed  meal  is  highly  prized  for  feeding  cattle 
is  that  it  puts  on  a  glossy  finish,  which  makes  them  sell  l)etter  than 
10529°— 20 2 
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oattle  having  harsh,  rough  coats.     There  is  also  a  tendency  for  cattle 
receiving  cottonseed  meal  to  put  on  a  smooth,  even  covering  of  firm 

flesh. 

Suggested  rations  for  fattening  steers  averaging  1,000  pounds  in  weight. 

Ration  3. 

Pounds. 

Sorghum  (or  kafir)  fdlage 35 

Grass  hay  or  stover 6 

Cottonseed  n^eal  or  cake 4 

Kafir  (or  milo")  chops 10 


Ration'  1. 

Pounds. 

Corn  (or  sorghum)  silage 25 

Mixed  hay 10 

Com ' 10 

Cottonseed  meal 3 

Ration  2. 

Wet  beet  pulp 80 

Prairie  hay 10 

Beet  molasses 4 

Cottonseed  meal 4 


Ration  4. 

Soiighum  silage 30 

Grass  hay  or  stover 6 

Velvet  beans  in  pod 6 

Cottonseed  meal 3 


STOCK  CATTLE. 

For  stock  cattle  the  use  of  cottonseed  meal  is  ordinarily  confined 
to  the  winter  period,  and  then  only  in  amounts  sufficient  to  add  to 
the  ration  the  protein  required.  It  is  especially  valuable  to  use  in 
connection  with  cheap  roughages  and  silages  which  are  highly  car- 
bonaceous feeds.  For  stock  cattle  weighing  500  to  750  pounds, 
from  1  to  2  pounds  of  the  meal  is  enough  to  balance  properly  m(»t 
roughage  rations.  When  legume  hays  are  used  the  cottonseed 
meal  may  be  materially  reduced  and  sometimes  entirely  eliminated 
to  advantage.  If  alfalfa  or  clover  constitutes  half  or  more  of  the 
roughage  ration,  there  is  little  or  no  need  for  the  use  of  additional 
protein-rich  feeds. 

Few  combinations  are  more  economical  thaii  a  ration  of  com  silage 
and  cottonseed  meal  for  wintering  stock  cattle.  One  to  two  pounds 
of  cottonseed  meal  combined  with  whatever  silage  stock  steers  will 
eat  will  keep  them  in  good,  thrifty  condition  and  cause  them  to  make 
a  profitable  gain.  The  cost  of  wintering  such  cattle  can  usually  be 
lessened  by  permitting  the  steers  to  run  in  the  stalk  fields  and  giving 
them  feed  at  night  only.  Straw  and  other  roughages  which  can  not 
be  used  to  advantage  in  any  other  way  may  be  fed  with  silage  and 
cottonseed  meal. 

Suggested  rations  for  wintering  stockers  averaging  750  pounds  in  weight. 


Ration  1. 

Pounds. 

Corn  (or  sorghum)  silage 25 

Oat  or  wheat  straw Unlimited. 

Cottonseed  meal i  to  I4 

Ration  2. 

Corn  (or  sorghum)  silage 25 

Oats  or  com 2 

Cottonseed  meal i 

Straw  or  stover Unlimited. 


Ration  3. 


Pounds. 
25 


Com  stover  silage 

Grass  hay : 6 

Cottonseed  meal '  i  to  1 J 

Ration  4. 

Cottonseed  oake I  to    H 

Silage,  to  supplement  winter 

pastures 15  to  20 
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BREEDING  CATTLE. 

In  feeding  cottonseed  meal  to  be^f  cows,  two  classifications  may  be 
made — dry  cows  and  cows  that  nurse  calves.  The  dry  cows  may  be 
handled  in  much  the  same  manner  as  stock'  cattle.  The  amount  of 
cottonseed  meal  that  should  be  fed  to  this  class  of  cows  depends  on 
the  other  feeds  used.  Some  feeders  use  excessive  quantities  of  cotton- 
seed meal,  causing  the  cost  of  the  ration  to  become  uneconomically 
high.  From  1  to  li  pounds  of  cottonseed  meal  may  be  fed  daily 
with  other  feeds,  such  as  com  sUage  and  good  hay.  Where  com 
silage  is  available,  a  good  ration  for  breeding  cows  would  be  25  to 
30  pounds  silage,  from  1  to  1  ^  pounds  cottonseed  meal  or  cake,  and 
other  roughage,  such  as  stalk  fields,  com  stover,  hay,  or  straw. 

Cows  that  are  nursing  calves  should  receive  more  protein  supple- 
ments than  dry  cows,  but  the  amounts  fed  should  not  be  greater 
than  is  necessary  to  balance  properly  the  other  feeds,  which  may 
consist  largely  of  roughages.  Ordinarily  beef  cows  raising  calves 
are  fed  not  more  than  2  poimds  each  daily,  and  then  only  during 
the  winter  period. 

Suggested  rations  for  wintering  beef  breeding  cows  averaging  1,000  pounds  in  weight 

Ration  1.  Ration  3. 

Pounds.  Pounds. 

Com  silage 25  to  30  Grass  hay  or  stover 18  to  20 

Cweal  straw  or  stover Unlimited.  Cottonseed  meal  or  cake 14  to  2 

Cottonseed  meal 1  to  1 J  Ration  4. 

Ration  2.  Kafir  (or  milo)  silage 30  to  35 

Com  tor  sorghum)  silage 25  to  30  Kafir  or  milo  stover  or  cereal 

Cottonseed  meal 1  to  IJ  straw Unlimited. 

Winter  pasture.  Cottonseed  meal  or  cake IJ 

CALVES.* 

It  is  well  not  to  use  cottonseed  meal  at  all  until  the  calf  is  3  to  4 
months  old,  and  then  only  in  a  limited  way.  By  the  time  the  calf 
is  1  year  old  it  may  be  eating  from  ^  to  1^  pounds  a  day  with  com- 
parative safety.  For  young  calves,  linseed  meal  is  by  far  a  better 
feed  and  is  to  be  preferred.  Contrasted  with  cottonseed  meal,  lin- 
seed meal  contains  no  toxic  substances,  and  the  high  content  of 
mineral  matter  makes  it  especially  valuable  for  young  stock  of  all 
kinds.  Cows  suckling  calv^  may  be  fed  cottonseed  meal  in  moderate 
amounts  without  any  detrimental  effect  to  the  calves. 

DAIRY  COWS. 

Dairy  cows  are  often  fed  comparatively  large  quantities  of  cotton- 
seed products,  sometimes  for  long  periods  of  time.  The  amoimt  of 
cottonseed  meal  to  use  should  be  regulated  partly  by  the  production 

<  Those  interested  in  beef  production  sliould  send  for  Farmers'  Bulletin  1135,  ''The  Beef  Calf,  Ita 
Growth  tnd  Development,"  and  Farmers'  Bulletin  1073,  *'  Growing  Beef  on  the  Farm." 
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of  butterfat  and  the  nature  of  the  other  feeds  used.  One  must  re- 
member also  that  cottonseed  meal  or  cake  is  constipating  and  should 
be  used  with  more  laxative  feeds,  such  as  linseed  meal,  wheat  bran, 
silage,  or  roots.  When  used  in  large  quantities  for  dairy  cows  it 
produces  hard,  tallowy  butter,  light  in  color  and  poor  in  flavor. 
When  used  in  moderate  amounts  the  quality  of  the  products  need  not 
be  impaired  and  in  many  instances  can  be  improved  if  the  other  feeds 
tend  to  produce  soft  butter.  The  cottonseed  products  are  heav}-, 
concentrated  protein  feeds  and  for  best  results  should  be  used  with 
lighter  and  more  bulky  feeds.  For  average  dairy  cows  the  use  of 
cottonseed  products  should  be  limited  to  2  or  3  pounds  a  day  when 
used  in  connection  with  other  concentrates. 

Suggested  rations/or  a  1  jOOO-pound  dairy  cow^  giving  25  pounds  of  4  per  cent  milk  daily} 

Ration  1.  Ration  3. 

Pounds.  PouiMk 

Gover  hay 10  Barley  (or  oat)  hay 15 

Ck)m  (or  sorghum)  silage 35  Clover  or  alfalfa  hay 5 

Ground  com 3  Dried  beet  pulp  (soaked) 5 

Wheat  bran 2  Cottonseed  meal 2 

Cottonseed  meal 2 

Ration  2.  Ration  4. 

Roots  (mangels) 20  C^wm  (or  sorghum)  silage 36 

Mixed  hay 15  Grass  hay 10 

Com-and-cob  meal 2  Com  chops 4 

Crushed  barley 3  Cottonseed  meal 2J 

Cottonseed  meal •. 2\  • 

BULLS  AND  YOUNG  STOCK. 

It  is  not  advisable  to  feed  bulls  more  than  a  very  limited  ration  of 
cottonseed  meal;  many  practical  stockmen  say  that  it  impairs  the 
breeding  qualities  of  the  animal.  Bulls  shoidd  receive  a  sufficiency 
of  protein-rich  feeds,  but  cottonseed  meal  should  be  used  only  in 
moderate  amounts.  Throughout  the  winter  it  may  be  used  for  the 
bull  to  the  extent  of  1^  or  2  pounds  along  with  other  concentrates, 
such  as  bran,  corn,  and  oats. 

It  is  highly  important  that  young  stock  of  both  beef  and  dairy 
breeds  intended  for  breeding  purposes  be  supplied  with  an  abimdance 
of  protein  and  mineral  matter.  Although  cottonseed  products  are 
not  so  valuable  as  linseed  meal  for  this  purpose,  they  are  especially 
valuable  as  a  source  of  protein.  As  previously  stated,  their  use  should 
be  very  limited  before  the  calves  are  4  months  old,  but  may  be  in- 
creased to  li  pounds  by  th^  time  the  animal  is  a  year  old. 

»  Those  desiring  detailed  information  on  this  subject  should  send  for  Farmers'  BoUetln  743,  "Ttw 
Feeding  of  Dairy  Cows." 
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HOGS. 

As  stated,  hogs  are  especially  susceptible  to  poisoning  from  cotton- 
seed meal.  Cottonseed  products  to  the  extent  of  one-fourth  of  the 
concentrate  ration  have  been  used  for  short  periods  of  40  days  or  less, 
fre([uently  without  harmful  effects.  But  usually  if  the  cottonseed 
m'eal  is  fed  for  more  than  5  or  6  weeks,  harmful  results  will  follow. 
By  decreasing  the  amount  of  meal,  or  by  supplying  pasture  or  other 
succulent  feeds,  the  poisoning  may  be  delayed.  As  yet  no  satisfac- 
tory way  of  neutralizing  the  poison  has  been  foimd.  It  would  be 
weD  for  the  experienced  as  well  as  the  inexperienced  swine  feeder  to 
let  cottonseed  meal  alone  and  use  such  safe  protein  feeds  as  tankage, 
fish  meal,  linseed  meal,  and  skim  milk. 

Before  the  use  of  cottonseed  meal  became  general,  cattle  feeders 
believed  that  hogs  following  the  steers  in  the  feed  lot  might  become 
poisoned.  Experience  has  shown,  however,  that  no  detrimental  re- 
sults follow  this  practice.  Evidently  the  toxic  substances  have  be- 
come neutralized  in  the  process  of  digestion.  When  the  meal  or 
cake  fed  to  the  cattle  is  not  accessible  to  the  pigs,  there  is  no  danger 
that  the  pigs  will  be  poisoned  by  eating  the  waste  feed  in  the  drop- 
pings. 

HORSES. 

Cottonseed  meal  has  met  with  considerable  disfavor  among  horse 
feeders  because  they  say  it  causes  digestive  disorders.  There  may  be 
considerable  truth  in  this  statement,  because  many  horses  have  been 
killed  by  the  feeding  of  excessive  quantities  of  cottonseed  meal.  In 
too  many  cases,  however,  the  quality  of  cottonseed  meal  has  not 
always  been  the  best  or  the  quantity  safeguarded.  Horses  are  very 
susceptible  to  injury  from  eating  moldy  feed  and  this  applies  particu- 
larly to  the  use  of  cottonseed  products.  In  the  South,  plantation 
owners  often  feed  their  mules  on  cottonseed  meal  in  conjimction  with 
com,  with  apparently  good  results.  Quite  often  it  is  used  in  connec- 
tion with  blackstrap  molasses  and  grain. 

The  use  of  cottonseed  meal  for  horses  and  mules  can  be  recom- 
mended only  in  limited  quantities,  and  then  care  must  be  exercised 
in  securing  cottonseed  meal  of  good  quality.  Horses  should  be 
started  on  the  meal  gradually  and  it  should  always  be  used  as  a  sup- 
plement to  a  carbonaceous  feed,  such  as  com.  The  meal  is  not 
relished  by  horses  and,  being  unpalatable,  it  should  be  well  incor- 
porated with  other  feeds.  While  it  has  been  fed  in  larger  quan- 
tities in  a  few  cases,  the  best  results  may  be  obtained  by  limiting  the 
amount  to  1  pound  per  1 ,000  pounds  live  weight,  and  by  giving  special 
attention  to  the  horses  receiving  the  cottonseed  meal. 
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Suggested  rations  for  a  1^000- pound  hone  at  medium  work. 


Ration  1. 

Pounds. 

Oats 12 

Timothy  hay 10 

Cottonseed  meal   } 

Ration  2. 

Shelled  com 10 

Molassee 2 

Grass  hay 8 

Cottonseed  meal 1 


Ration  3. 

Poonds. 

Rolled  barley 10 

Oat  hay 10 

Cottonseed  meal J 

Ration  4. 

Shelled  corn 6 

Wheat  bran 4 

Cottonseed  meal 1 

Timothy  hay 10 


SHEEP. 

In  feeding  sheep  it  is  highly  important  to  balance  properly  the 
rations  used.  Protein-rich  concentrates  can  be  used  advantageously 
for  this  purpose.  Cottonseed  meal  and  cake  have  been  used  for 
fattening  sheep  with  fairly  satisfactory  residts,  but  not  so  extensively 
as  linseed  meal.     In  limited  quantities  it  may  be  used  to  advantage. 

Cottonseed  meal  and  cake  are  also  used  to  advantage  in  limited 
quantities  for  breeding  ewes.  One-half  pound  a  day  meets  their 
requirementse. 

Sheep  should  be  started  on  cottonseed  products  in  small  quantities. 
Lambs  when  on  full  feed  should  receive  not  more  than  one-third  of  a 
pound  a  day  when  fed  no  other  concentrates,  and  only  one-eighth  to 
one-fourth  of  a  pound  in  combination  with  other  grains.  It  is  advis- 
able to  use  cottonseed  meal  in  connection  with  corn,  oats,  or  similar 
grain.  Sheep  usually  relish  cottonseed  cake  more  than  the  finely 
ground  meal. 

Suggested  rations  for  60-pound  fattening  lambs. 


Ration  1. 

Pounds. 

Shelled  corn 1 1. 0 

Grass  hay 1. 0 

Cottonseed  meal 3 


Ration  2. 

Shelled  com 1.  2 

Alfalfa 4 

Corn  silage 6 

Cottonseed  meal 2 


Ration  3. 

Potmds. 

Corn  silage 1. 2 

Barley 1.0 

Cottonseed  meal 2 

Clover  hay 6 

Ration  4. 

Wet  beet  pulp 3.0 

Barley > 6 

Cottonseed  meal 3 

Prairie  hay 10 


COTTONSEED  MEAL  OR  CAKE  FOR  PASTURE  FEEDING. 

For  years  feeders,  of  the  Southwest  particularly,  have  used  cotton- 
seed cake  for  feeding  steers  on  pasture  in  the  fall  and  winter  (at  times 
when  the  grass  was  covered  with  snow)  and  also  during  periods  of 
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grass  shortage.  The  fattening  of  cattle  on  grass  with  cottonseed 
cake  during  the  spring  and  summer  months  has  during  more  recent 
years  been  found  to  be  an  economical'  practice.  The  cake  is  usually- 
preferred  to  the  meal  for  grass  feeding.  In  regard  to  feeding  cake 
in  preference  to  meal,  a  former  publication  of  the  bureau  is  here 
quoted:* 

There  are  several  advantages  in  feeding  cake  in  place  of  meal,  especially  in  sum- 
mer feeding.  A  rain  does  not  render  the  cake  unpalatable,  but  it  will  often  put 
the  meal  in  such  a  condition  that  the  cattle  will  not  eat  it.  Again,  no  loss  is  incurred 
with  the  cake  during  windy  days,  whereas  the  meal,  when  fed  in  the  open  pasture,  is 
sometimes  waated  on  account  of  the  high  winds.  Furthermore,  the  cake  requires 
diewing  before  being  swallowed  and  therefore  must  be  eaten  very  much  slower  than 
the  meal,  so  when  a  number  of  steers  are  being  fed  togeth^  the  greedy  one  has  little 
diance  to  get  enough  cake  to  produce  scours.  When  cottonseed  meal  is  fed ,  the  greedy 
steer  often  scours,  because  he  can  bolt  the  meal  and  get  more  than  his  share;  this 
not  only  injures  the  steer  but  makes  the  bunch  "feed  out"  unevenly. 

In  experiments  conducted  in  the  Southeast  by  the  Biu-eau  of  Animal 
Industry  in  which  thecake  was  fed  in  troughs  in  thepastiu-e,  it  wasfound 
after  several  years'  work  that  the  feeding  of  cottonseed  cake  to  cattle 
on  pasture  caused  the  cattle  to  fatten  more  rapidly,  to  develop 
greater  finish,  and  to  make  greater  profits  in  most  cases  than  with 
similar  cattle  which  received  pasture  alone.  The  value  of  the 
cake  as  a  supplement  to  pasture,  of  course,  depends  to  a  consider- 
able extent  uix)n  the  nature  of  the  pasture  grasses,  its  use  for  legumes 
not  being  so  profitable  as  with  true  grasses.  As  a  rule,  however, 
the  feeding  of  cottonseed  cake  on  good  grass  pasture  is  not  highly 
profitable.  The  stage  of  maturity  of  the  grass  is  also  of  significance 
in  this  connection,  because  dry,  matiu-e  grass  is  of  a  more  car- 
bonaceous natiure  than  grass  in  earlier  stages  of  growth. 

EXPERIMENTAL  RESULTS  SHOWING  THE  VALUE  OF 
COTTONSEED  PRODUCTS  IN  RATIONS. 

VALUE  OF  PROTEIN  SUPPLEMENT  FOR  STEER  FEEDING. 

Numerous  experiments  have  conclusively  shown  the  value  of 
protein  supplements  when  added  to  rations  deficient  in  protein. 
The  following  simimary  covers  four  experiments,  averaging  132 
days,  with  2-year-old  steers,  in  which  a  nitrogenous  supplement 
was  added  to  a  ration  of  corn  and  a  carbonaceous  roughage. 

The  addition  of  the  protein  supplement  increased  the  average 
daily  gain  0.60  poimd  a  day; and  reduced  the  total  concentrates 
required  to  produce  100  pounds  gain  from  1,082  pounds  to  862 
pounds  and  the  roughage  from  522  pounds  to  402  pounds. 

•  From  Bureau  of  Aziimal  Industry  Bulletin  131  "Beef  Production  in  Alabama." 
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Table  4. — Summary  of  four  feeding  experiments  showing  the  value  of  a  protein 

supplement.^ 


Niunber 

of 
steers. 

Average 
daily 
gain. 

Feed  per  100  pounds  gain. 

Ration. 

CartMD- 

aceoos 

roughage. 

Com. 

Protein 
supple- 
ment. 

Com  And  onrbonafiAcnis  rcnifirhAffO 

44 
54 

Pounds. 
1.60 

2.20 

Pound^t. 
1,082 

766 

Pounds. 

Pounds. 
522 

Com,  protein  supplement,  and  carbonaceous  rough- 
aee 

06 

403 

1  Bulletin  references:  Illinois  Experiment  Station  Bulletin  83;  Indiana  Experiment  Statico  BuUetIn 
115;  Nebraska  Experiment  Station  Bulletins  90  and  63. 


Fio.  3.— Inspecting  cattle  and  hearing  reports  of  experimental  work  at  Canton,  Miss.    The  steers  were  ' 
fattened  largely  on  silage  and  cottonseed  meaL 

COTTONSEED  MEAL  COMPARED  WITH  OTHER  CONCENTRATES  FOR 

DAIRY  COWS. 

At  the  New  Jersey  station  4  cows  weie  fed  for  66  days  on  a  ration 
of  com  silage  and  corn  stover,  with  either  cottonseed  meal  alone 
or  a  mixture  of  equal  parts  of  wheat  bran  and  dried  brewers'  grains 
for  the  concentrate  allowance,  the  latter  being  fed  alternately,  with 
the  result  shown  in  Table  5. 

Ta^-blb  5. — •Summitry  of  feeding  experiment  showing  relative  value  of  cottonseed  meal 

and  other  concentrates.  * 


Feed. 

Average  dally  yield. 

Milk. 

Butter&t. 

Hationl: 

Com  silage 

Pounds. 
36 

Pounds. 
22.7 

23.9 

Poundi. 

Com  stover 

6 

0.96 

Cottonseed  meal 

4.6 

Ration  2: 

Com  silage 

36 

Com  stover 

6 

Wheat  bran .• 

5 

0.95 

DriAd  hrnwAra'  pndn<«. 

^ 

'  From  New  Jersey  Experiment  Station  Report  for  1903. 
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In  this  experiment  4.5  pounds  of  cottonseed  naeal  were  foiind  to 
be  practically  equal  to  5  pounds  of  wheat  bran  and  5  pounds  of  dried 
brewers'  grains.  Most  dairymen  conclude  that  1  pound  of  good- 
quality  cottonseed  meal  is  equal  to  2  poimds  of  wheat  bran  for  milk 
production. 

PASTURE  SUPPLEMENTED  WITH  COTTONSEED  CAKE. 

Table  6. —  Value  of  cottonseed  prodticts  as  a  supplement  to  pasture  in  steer  feeding  .^ 


Ix*. 

Ration. 

Average 
dally 
gain. 

Dally 
ration  of 
concen- 
trates. 

Selling 
price  of 
cattle. 

Profit 
per  steer. 

Lot  A 

Pasture  alone 

Pounds. 
1.52 

Pounds, 

13.66 

$2.86 

LotB 

Pasture  plus  cottonseed  cake . . 

2.32 

3.3i 

4.53 

ia42 

>  From  Bureau  of  Animal  Industry  Bulletin  131. 

The  addition  of  3.31  pounds  of  cottonseed  cake  a  day  as  a  supple- 
ment to  the  grass  increased  the  daily  gain  0.80  pound  or  from  1.52 
to  2.32.  The  use  of  the  protein  supplement  increased  the  selling 
prices  of  tfie  cake-fed  cattle,  so  that  they  made  a  greater  profit 
than  the  cattle  receiving  grass  alone.     (See  Table  6.) 

COTTONSEED  MEAL  AS  A  SUPPLEMENT  TO  CORN  AND  A  CARBONA- 
CEOUS ROUGHAGE  FOR  FATTENING  LAMBS. 

In  Table  7  the  results  of  four  experiments,  averaging  80  days, 
show  the  effect  of  adding  cottonseed  or  linseed  meal  to  a  ration  of 
timothy  hay  and  com. 

Table  7. — Eff^t  of  cottonseed  meal  or  Unseed  meal  as  a  supplement  to  timothy  Hay  and 

com  for  lambs.^ 


Ratkn. 

Daily 
gain. 

Feed  for  100  pounds 
gain. 

Conoen- 
trates. 

Hay. 

Corn. 

Pounds. 
1.2 

Pounds. 
0.23 

.30 

Pounds. 
520 

463 

Pounds. 

Timothy  hAT 

1.0 

448 

cZ^?.!^::::::::::::::::::::::::::::::::: 

,  1.2 

Tbnothy  hfty 

1.0 

334 

Cottonseed  (orUBWed)  meal 

2 

<  From  01ik>  Experiment  Statloo  Bulletin  246,  Minnesota  Experiment  Station  Bulletin 31,  and  Indiana 
Kxperiroent  Stntloo  Bolletln  162. 

The  use  of  a  small  quantity  of  protein-rich  concentrate  increased 
the  daily  gains  30  per  cent  and  made  a  saving  of  57  po\mds  of  con- 
centrates and  114  pounds  of  roughage  per  100  pounds  gain. 
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UNSBBD  MEAL  AND  COTTONSEED  MEAL  FOR  FATTENING  SHEEP. 

Table  8. — Summaries  of  sheep-fattening  experiments  shauing  comparative  value  oflin- 
seed  meal  and  cottonseed  meal} 


RatlQQ. 

Initial 
weight. 

Daily 
gafai. 

Feed  for  100  pounds 
gain. 

CoDoen- 
»atos. 

Hay. 

Ohio  station,  112^y  trial: 
Lotl.   40  Iambs- 
Linseed  meal 

Pounds. 

a2 

Pounds. 
65 

67 

79 
78 

Pounds. 
a30 

.31 

.25 
.24 

Powiids. 
397 

388 

491 
511 

Pounds. 

Shelledcom 

.    ..  1.0 

407 

Clover  or  alfalfa  hay 

1.5 

Lot  2.    401amh8- 
Cottan.sccd  meal 

0.2 

SbeUedcom 

1.0 

486 

Clover  or  alftilfa  hav 

1.5 

Missouristation,  98Klay  trial: 
Lot  1 .    20  .N'earling  wethers— 
T4nsoed  mefU . .     . 

0.2 

Shelled  com 

C lover  ha  y 

Lot  2.    20  yearling  wethers- 
Cottonseed  rae^l 

1.1 

1.8 

0.2 

708 

Shelled  com 

Clover  ha  V 

1.1 

1.8 

748 

1  From  Ohio  Experiment  Station  Bulletin  179  and  Missouri  Experiment  Strtion  Bulletin  115. 

In  the  trials  listed  in  Table  8  cottonseed  meal  and  linseed  meal 
showed  substantially  the  same  value  for  balancing  the  rations  of 
fattening  lambs  and  wethers.  Whether  to  use  cottonseed  or  linseed 
meal  as  a  protein  supplement  for  fattening  sheep  depends  to  a  very 
large  extent  upon  their  relative  prices  and  availability. 
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IN  REGIONS  where  much  com,  stover,  fodder,  timothy, 
or  other  carbohydrate  feed  is  used,  it  is  important  to 
use  some  feed  that  is  high  in  protein,  such  as  cottonseed 
meal. 

Cottonseed  meal  stimulates  the  appetite  of  fattening 
animals  and  causes  them  to  consume  more  feed  and  likewise 
to  make  greater  gains. 

Cottonseed  cake  or  meal  may  be  used  satisfactorily  as  a 
supplemental  feed  for  fattening  beef  cattle  on  pasture. 

Cottonseed  meal  is  a  very  valuable  protein  feed  for  dairy 
cows.  One  pound  of  good-quality  cottonseed  meal  furnishes 
as  much  digestible  protein  as  3  pounds  of  wheat  bran. 
Like  wheat  bran,  cottonseed  meal  is  high  in  phosphorus. 

For  high-producing  dairy  cows,  however,  the  addition 
of  cottonseed  meal  to' rations  of  the  type  mentioned  renders 
them  satisfactory  only  so  far  as  the  protein  requirement  is 
concerned. 

Hogs  may  be  fed  cottonseed  meal  in  limited  quantities 
as  a  protein  supplement. 

Horses  may  be  fed  cottonseed  products  only  in  small 
quantities  and  then  with  great  caution. 

Procure  prices  on  various  grades  of  cottonseed  meal 
or  cake  and  choose  the  feed  which  supplies  a  pound  of 
protein  at  the  least  cost. 


Washington,  D.  C.  Issued  November,  1920. 

Revised  September.  1928. 


Digiti 


zed  by  Google 
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VALUE  OF  COTTONSEBD  PRODUCTS  AS  UVESTOCK  FEEDS 

COTTONSEED  PRODUCTS  have  been  used  extensively  for 
stock  feeding  in  the  South  for  many  years.  During  more 
recent  times  their  use  has  become  general  in  many  sections  outside 
the  Cotton  Belt.  The  demand  from  foreign  countries  is  strong,  de- 
spite the  fact  that  these  products  cost  considerably  more  there  than 
they  do  in  this  country.  European  feeders,  as  a  nde,  have  placed 
more  value  on  high-protein  feeos  than  the  average  American  live- 
stock man. 

Another  reason  why  cottonseed  products  are  of  such  great  im- 
portance, in  addition  to  their  high  protein  content,  is  their  immense 
production.  Although  the  production  of  cotton  has  shown  a  slight 
decrease  during  the  last  10  years,  the  decrease  has  not  been  so  marked 
as  has  been  the  case  with  flaxseed,  from  which  linseed  meal  ^  is  made. 
Several  new  protem  feeds,  like  peanut  cake,  copra  cake,  and  fish 
meal,  have  belen  oflFered  on  the  market  during  the  last  few  vears,  but 
with  the  average  stockman  thejr  have  not  been  received  with  so  much 
favor  as  cottonseed  meal  or  Imseed  meal,  due  in  part  to  their  un- 
known value.  These  newer  products,  however,  have  some  character- 
istics that  are  making  them  of  value  in  livestock  feeding. 

COMPOSITION  OF  COTTONSEED  PRODUCTS 

There  are  a  large  number  of  cottonseed  products  used  as  livestock 
feeds.  Both  concentrates  and  roughages  are  included.  All  the  con- 
centrate products  have  the  same  general  characteristics  and  qualities, 
their  chemical  composition  depending  mainly  upon  the  form  of 
manufacture  and  tne  thoroughness  m  separating  out  the  hulls. 
Among  the  more  common  cottonseed  products  used  as  feeds  are  cot- 

1  Tlile  prodact  is  abo  known  as  "oil  meal,"  and  "new-process"  and  "old-process"  meaL 
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tonseed,  cottonseed  meal  and  cake,  and  cottonseed  htdls.  Table  1 
gives  analyses  representing  these  products,  which  have  been  put  on 
the  market  by  manufacturers  to  conform  to  the  definitions  adopted 
by  the  Association  of  Feed  Control  Officials  of  the  United  States. 

Table  1. — Compoailion  of  cottonseed  products  > 
[Poonds  of  nutrients  in  100  pounds] 


Prodoct 


Cottonseed 

Cottonseed  meal  and  cake: 
41  per  cent  protein — 
88.6  per  cent  protein. . 
86  per  cent  protein — 

Cold-pressed  cottonseed... 

Cottonseed  hulls 


Water 


Percent 
9.1 

7.1 
6.9 
7.3 
&9 
&7 


Ash 


Percent 
4.0 

6.7 
5u9 
5i8 
4.2 
2.6 


Crude 
protein 


Percent 
19.6 


41.7 


27.5 
3.5 


Carbohydrates 


Fiber 


Percent 
18.9 

lao 

12.2 
13.5 
212 
46.2 


Nitrogen- 
free 
extract 


Percent 
2&3 

2&4 
29l4 

aao 
3a2 

3&0 


Fat(«(lnr 
eztnot) 


Pertett 

mi 

7.1 
&8 
&fl 
7.0 
LO 


1  Furnished  by  the  Bureau  of  Chemistry,  United  States  Department  of  Agriculture. 

GRADES  AND  CLASSES  OF  COTTONSEED  PRODUCTS 

Formerly  cottonseed  (uncrushed)  was  used  quite  extensively  as  a 
feed  for  livestock.  Its  value  as  a  source  of  cottonseed  oil  and  its 
utilization  for  commercial  purposes  has  greatly  decreased  the  amount 
fed  in  the  form  of  seed.  Cottonseed  products  have  taken  the  place  of 
the  seed  as  a  feedstuff.  Several  feeoing  tests  have  indicated  that  1 
pound  of  good-quality  cottonseed  meal  is  equal  to  nearly  2  pounds 
of  cottonseed  as  a  feed  for  fattening  steers.  Large  rations  of  cotton- 
seed tend  to  produce  scours,  but  when  used  in  quantities  up  to  5  or  6 
pounds  there  is  little  or  no  trouble  from  this  source. 

Cottonseed  contains  about  20  per  cent  each  of  fat  or  oil  and  crude 
protein.  Compared  with  a  good  grade  of  cottonseed  meal  it  contains 
about  half  as  much  protein  and  about  three  times  the  content  of  oil. 

A  ton  of  cottonseed  will  yield  approximately  the  following  quanti- 
ties of  products:^ 

Pounds 

linters  or  short  fiber _ 110 

Hulls - 614 

Cake  or  meal 954 

Crude  oil 303 

Dirt  and  loss  in  manufacture _ 119 

Total - - 2,000 

Cottonseed  cake  is  made  from  the  residue  which  remains  after 
the  oil  has  been  extracted  from  the  seed.  OrdinariJv  the  greater 
part  of  the  hulls  is  removed  before  the  oil  is  extractea.  When  this 
IS  done  the  amount  of  crude  fiber  in  the  resulting  cake  is  propor- 
tionately smaller.  The  hulled  kernels  are  crushed,  heated,  and  sub- 
jected to  great  pressure  to  remove  the  oil.  The  residue  when  of 
prime  quality  should  be  a  hard,  boardlike  cake  of  a  yellowish  color. 
The  color  is  often  an  indication  of  the  quality.     The  presence  of  hulls 

>  Average  for  the  five  years  1914-15  to  1918-19  as  compiled  by  the  Bureau  of  Markets,  United  States  De- 
partment of  Agriculture,  from  Bureau  of  Census  figures  and  estimates. 
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gives  the  cdke  a  dark  appearance.  A  dark  color  may  also  be  caused 
DV  overheating  during  the  pressing  process  or  by  fermentation,  each 
of  which  lessens  the  feeding  value. 

Cottonseed  cake  and  cottonseed  meal  are  practically  one  and  the 
same  thing;  that  is,  the  meal  is  the  cake  in  a  ground  form.  The 
meal  is  most  commonly  used,  but  the  cake  has  a  distinct  advantage 
in  certain  cases.  Euroi>ean  buyers  show  a  preference  for  the  cake 
for  the  reasons  that  there  is  less  loss  in  handlmg,  it  is  easier  to  judjge 
the  quality,  and  because  the  cake  is  better  adapted  for  feeding  alone 
or  on  tihe  ground.  Ocean  freight  rates  also  are  lower  for  the  cake 
than  the  meal. 

In  the  United  States  the  cake  is  preferred  by  men  who  feed  their 
cattle  in  the  open  where  the  wind  may  blow  the  meal  away.  On  the 
range  or  pasture  the  cake  is  often  broken  up  and  fed  in  troughs  or 
spread  upon  the  eround.  If  meal  were  used,  the  loss  in  feedmg  in 
tnis  manner  woula  be  very  large. 

There  are  many  grades  and  classes  of  cottonseed  products  sold  on 
the  market.  The  grades  as  classified  and  describea  by  the  Associ- 
ation of  Feed  Control  Officials  of  the  United  States  are  as  follows: 

Cottonseed  meal  is  a  product  of  the  cottonseed  only^  composed  principals  of 
the  kernel  with  such  portion  of  the  hull  as  is  necessary  m  the  manufacture  of  oil, 
provided  that  nothing  shall  be  recognized  as  cottonseed  meal  that  does  not  con- 
form to  the  foregoinff  definition  and  that  does  not  contain  at  least  36  per  cent  of 
protein.     Cottonseed  meal  shall  be  graded  and  classed  as  follows: 

1.  Cottonseed  meal,  prime  quality.  Cottonseed  meal,  prime  quality,  must  be 
finely  pound,  not  necessarily  Dolted,  of  sweet  odor,  reasonably  bright  in  color, 
yellowish,  not  brown  or  reddish,  free  from  excessive  lint,  and  shall  contain  not 
less  than  36  per  cent  of  protein.  It  shall  be  designated  and  sold  according  to 
its  protein  content.  Cottonseed  meal  with  36  per  cent  of  protein  shall  be  teimed 
*'3o  per  cent  protein  cottonseed  meal,  prime  quality,''  and  higher  grades  simi- 
larly designated  (as  ''43  per  cent  protein  cottonseed  meal,  prime  quality"),  etc. 

2.  Cottonseed  meal,  off  quality.  Cottonseed  meal  not  fulfilling  the  at>ove 
requirements  as  to  color,  odor,  and  texture  shall  be  graded  ''36  per  cent  protein 
cottonseed  meal,  off  quality,"  and  higher  grades  similarly  designated. 

Cottonseed  feed  is  a  mixture  of  cottonseed  meal  and  cottonseed  hulls,  contain- 
ing less  than  36  per  cent  of  protein. 

Cold-pressed  cottonseed  is  the  product  obtained  from  the  subjection  of  the 
whole  undecorticated  cottonseed  to  the  cold-pressure  process  for  the  extraction 
of  oU  and  includes  the  entire  cottonseed  less  the  oil  extracted. 

Ground  cold-pressed  cottonseed  is  the  product  obtained  by  grinding  cold- 
pressed  cottonseed. 

Cottonseed  hulls  are  the  roughage  product  of  cottonseed-oil  manu- 
facture. The  hulls  are  removed  from  the  cottonseed  before  the  oil 
is  extracted.  They  have  a  very  low-protein  content  and  should  be 
fed  only  in  connection  with  protein-nch  feeds.  As  a  roughage  the 
hulls  have  a  lower  feeding  vaJue  than  oat  straw  or  com  stover,  but 
are  valuable  where  no  other  roughage  is  available.  This  product  is 
used  extensively  in  the  South,  especially  for  steer  feeding. 

Cottonseed-hull  bran  is  ground  cottonseed  hulls  from  which  the 
lint  has  been  removed.  The  feeding  value  of  the  bran  is  not  appre- 
ciably greater  than  that  of  ordinary  cottonseed  hulls. 

ECONOMY  OF  USING  HIGH-GRADE  COTTONSEED  PRODUCTS 

Cottonseed  products  containing  a  high  percentage  of  protein  com- 
mand relatively  high  prices,  but  judged  from  the  cost  of  the  protein 
contained,  they  are  comparatively  cheap.  Some  feeders  prefer  to 
buy  the  lower-grade  products,  believing  them  to  be  more  economical 


Digiti 


zed  by  Google 


4  FARBiERS'  BULLETIN    1179 

than  the  better  grades.  From  the  standpoint  of  the  cost  of  the  pro- 
tein in  the  feeds  such  men  are  usually  deceiving  themselves.  These 
products  are  usually  purchased  for  their  protein  content  and  prices 
paid  should  be  based  on  the  protein  contained  in  them.  To  show 
the  value  per  pound  of  the  protein  in  feeds  at  various  prices  and 
containing  varjmag  guaranteed  analyses  of  protein,  Table  2  has  been 
prepared. 


Table  2. — Cost  of  protein  per 

pound  in  feeds  at  varums  prices  per  ton 

Cost 

Per  cent  of  protein  in  feeds 

of  teed 

12 

16 

20 

24 

28 

32 

86 

38 

41 

43 

46 

Cost  per  pound  of  protein 

CenU 

Cefita 

Cents 

Centi 

Centi 

Centt 

Centi 

Centt 

Centi 

Centi 

Centi 

$25.00 

ia42 

7.82 

6.26 

5.23 

4.47 

3.91 

3.47 

3.29 

3.06 

2.91 

ZT7 

3a  00 

12.50 

9.38 

7.50 

6.26 

5.36 

4.60 

4.16 

8.95 

3.66 

3.48 

3.38 

36.00 

14.68 

ia94 

a  76 

7.29 

6.26 

5.47 

4.86 

4.61 

4.26 

4.07 

3.80 

40.00 

15.67 

12.50 

laoo 

8.33 

7.14 

6.26 

5.56 

5.26 

4.88 

4.66 

4.44 

45.00 

1&75 

14.06 

11.25 

0.38 

8.03 

7.03 

6.26 

5.92 

5.49 

6.23 

5.00 

50.00 

2a  83 

15.63 

12.50 

ia42 

&93 

7.81 

6.94 

6.58 

6.09 

5.81 

5.55 

55.00 

22.91 

17.19 

13.75 

11.46 

9.82 

8.50 

7.64 

7.24 

6.71 

6.40 

6.11 

eaoo 

25.00 

18.75 

16.00 

12.60 

ia7i 

9.38 

&33 

7.89 

7.32 

6.97 

6.67 

66.00 

27.08 

2a  31 

16.25 

13.54 

11.67 

iai6 

0.03 

8.65 

7.92 

7.66 

7.22 

7a  00 

29.16 

21.87 

17.50 

14.58 

12.50 

ia94 

9.72 

9.21 

&63 

8.14 

7.78 

75.00 

31.25 

23.44 

1&75 

15.62 

13.39 

11.72 

ia4i 

9.87 

9.14 

a72 

&33 

saoo 

33.33 

25.00 

2a  00 

16.67 

14.28 

12.50 

11.11 

ia53 

a75 

9.32 

8.80 

85.00 

35.41 

26.56 

21.26 

17.71 

15.18 

13.28 

11.80 

11.18 

ia36 

9.88 

9.44 

9a  00 

37.50 

28.12 

22.60 

18.75 

16.07 

14.06 

12.60 

11.84 

ia97 

ia48 

laoo 

95.00 

39.58 

29.60 

23.75 

19.79 

16.43 

14.84 

13.19 

12.50 

11.58 

n.04 

ia55 

loaoo 

41.67 

81.25 

25.00 

2a  83 

17.86 

16.62 

13.89 

13.16 

12.19 

11.63 

11.11 

The  poorer  grades  of  cottonseed  meal  or  cake  usually  sell  only  a 
littie  lower  than  the  prices  for  the  higher-grade  products.  By  ob- 
taining commercial  pnces  on  both  high-grade  and  low-^ade  products 
and  referring  to  Table  2,  one  can  ascertain  approximately  which 
feed  will  provide  protein  at  the  least  cost.  It  must  be  remembered, 
however,  that  the  feeding  values  of  different  feeds  having  essentially 
the  same  coefficients  of  digestibiUty  are  not  exactly  proportional  to 
their  respective  protein  contents.  A  low-protein  feed  usually  has 
a  higher  content  of  carbohydrates,  which  may  partially  make  up  in 
feeding  value  for  the  difference  in  protein  content. 

Good  cottonseed  meal  contains  three  times  as  much  digestible 
protein  and  as  much  digestible  carbohydrates  and  fat  combmed  as 
there  is  in  wheat  bran.  One  pound  of  cottonseed  meal  will  balance 
as  much  corn  as  3  pounds  of  bran. 

Sometimes  the  analysis  of  cottonseed  meal  offered  for  sale  is  given 
on  the  tag  in  terms  of  nitrogen  or  of  ammonia,  or  it  may  be  quoted 
in  those  terms  by  feed  dealers.  One  may  readily  determine  the 
protein  content  by  using  the  foUowir^ factors: 

Multiply  the  nitrogen  by  6.25.  For  example,  if  the  analysis  is 
given  as  6  per  cent  nitrogen,  then  the  pounds  of  protein  in  100  pounds 
of  the  meal  will  be  6  X  6.25,  which  is  37.50.  This  means  that  it  is  a 
good  grade  of  meal. 

If  the  analysis  is  given  in  terms  of  ammonia,  multiply  the  per  cent 
of  ammonia  by  5.15.  For  example,  if  the  analysis  is  given  as  7.5 
per  cent  ammonia,  the  protein  in  100  pounds  of  the  meal  wiU  be 
7.5  X  5.15,  which  is  38.62,  meaning  that  it  is  a  good  grade  of  meal. 
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COTTONSEED  PRODUCTS  FOR   VARIOUS   CLASSES    OF   LIVESTOCK 

The  rations  given  in  the  succeeding  pages  may  be  used  as  the 
average  and  may  be  adjusted  to  suit  local  conditions.  If  the  sug- 
gested rations  can  not  be  used,  one  may  substitute  other  feeds  of 
the  same  general  character  as  those  included  in  the  rations  outlined. 
These  rations  are  primarily  designed  to  show  the  proper  proportions 
in  which  to  use  cottonseed  products  and  no  attempt  is  made  to  cover 
all  conditions. 

In  discussions  of  feeding  cottonseed  products,  the  quantities  for 
the  different  classes  of  animals  are  given  in  pounds.  While  it  is 
important  to  weigh  the  meal  as  fed,  yet  it  may  be  entirely  satis- 
factory merely  to  weigh  at  frequent  intervals  the  contents  of  a  cer- 
tain me€isure  or  vessel.  Table  3,  giving  weights  and  measures,  may 
be  helpful  along  this  line. 

Table  3. — Equivalent  weights  and  mensuren  of  cottonseed  products 


Product 

1  quart 
weighs— 

1  pound 
measures— 

Cottonseed. 

Pottfub 

as 

1.6 
.3 

*^,« 

Ctitlm\i^^  m<«l 

.7 

Pnti^n^md  hulls 

aL3 

FATTBNIITO  CATTLB 

It  is  for  fattening  cattle  that  cottonseed  concentrates  serve  their 
greatest  usefulness.  A  very  large  percentage  of  cottonseed  feeds  is 
used  for  cattle  fattened  for  market.  The  usual  feeding  period  for 
this  class  of  cattle  is  from  90  to  120  days,  and  during  that  period 
comparatively  large  quantities  of  cottonseed  cake  or  meal  are  used. 
When  steers  are  not  fed  more  than  7  poimds  of  cottonseed  meal  a 
day,  they  can  usually  be  fed  from  100  to  120  days  without  showing 
any  signs  of  cottonseed-meal  poisoning.  If  silage  or  other  succulent 
feed  is  given  as  roughage,  the  meal  can  be  fed  longer  without  harmful 
results. 

When  cattle  are  fed  a  ration  composed  only  of  cottonseed  hulls 
and  meal,  thev  usually  make  good  daily  gains  for  the  first  60  days, 
after  which  the  gains  diminish  rapidly,  and  after  90  to  100  days 
thev  are  seldom  satisfactory.  For  a  short  feeding  period  cottonseed 
hulls  and  meal  give  satisfactory  results.  If  the  roughage  is  silage 
instead  of  hulls,  the  daily  gains  are  more  nearly  uniform  throughout 
the  feeding  period,  and  if  care  is  used  in  feeding  the  meal  it  can  be 
fed  for  150  days  without  ill  effects. 

In  manv  of  the  leading  cattle-feeding  sections  of  the  Com  Belt 
cottonseea  meal  is  used  extensively,  especially  as  a  supplement  to 
silage.  (Fig.  1.)  Where  alfalfa  is  grown  successfully,  as  in  the 
westem  part  of  the  Com  Belt,  little  or  no  cottonseed  meal  is  used. 
Not  onlv  has  it  proved  to  be  economical  for  fattening  cattle  in  the 
winter,  but  many  feeders  use  the  cake  as  a  supplement  to  grass.  Its 
use  in  most  feediiig  sections  is  limited  to  3  or  4  pounds  a  day  for  cattle 
averaging  1 ,000  pounds  live  weight. 

One  reason  why  cottonseed  meal  is  highly  prized  for  feeding  cattle 
is  that  it  puts  on  a  glossy  finish,  which  makes  them  sell  better  than 
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In  many  sections  of  the  South  there  is  a  shortage  of  carbohydrate 
feeds  (grains)  for  fattening  purposes,  and  under  these  conditions 
considcjrable  quantities  of  cottonseed  hulls  are  fed  in  conjunction 
with  cottonseed  meal.  This  type  eff  ration  is  more  adaptable  to 
cattle  2  years  old  and  over,  and  tor  short  feeding  periods. 

Suggested^  rations  for  faUening  steers  averaging  1,000  pounds  in  toeighi 


Ration  1               «  ^ 
Pounds 

Com  or  barley  (ground)  — 20 

Mixed  hay 10 

Cottonseed  meal... 3 

Ration  2 

Com... 18 

Mixed  hay 6 

Corn  silage -- J  20 

Cottonseed  meal 4 


Ration  3               ^  , 
Pounds 

Kafir  or  other  grain  sorghums 20 

Sorgo  fodder 15 

Cottonseed  meal  or  cake 4 

Ration  4 

Molasses S 

Cottonseed  hulls _ 25 

Cottonseed  meal 7 


FATTENING  CATTLE  ON  GRASS 

Cottonseed  products  are  used  liberally  as  supplements  in  the  fat- 
tening of  cattle  on  grass.  Cottonseed  cake  is  frequently  used  as 
the  sole  supplemental  feed,  but  more  often  cottonseed  meal  or  cake 
is  used  in  a  mixture  with  com  or  other  grain.  A  desirable  mixture 
for  use  ss  a  supplement  for  cattle  on  grass  is  -8  parts  by  weight  of 
com  or  other  grain  and  2  parts  of  cottonseed  meal  or  caJce.  Cattle 
fattened  on  grass  with  a  supplement  are  usually  allowed  all  the  feed 
they  will  eat  once  a  day  in  addition  to  grass.     Usually  cattle  on 

Easturei^iU  not  eat  more  than  one-half  the  feed  that  woula  ordinarily 
e  eaten  in  dry-lot  feeding. 

_  l_^.  STOCK  CATTLE 

For  stock  cattle  the  use  of  cottonseed  meal  is  ordinarily  confined 
to  the  winter  period,  and  then  only  in  amounts  sufficient  to  supply 
the  necessary  protein.  It  is  especially  valuable  to  use  in  connection 
with  cheap  roughages  and  sUages.  For  stock  cattle  weighing  from 
500  to  750  poimds,  from  1  to  2  poimds  of  the  meal  is  enough  to  balance 
most  roughage  rations  properly.  If  legume  hays,  such  as  alfalfa  or 
clover,  constitute  half  or  more  of  the  roughage  ration,-  there  is  little 
or  no  need  of  the  use  of  cottonseed  meal. 

Few  combinations  are  more  economical  than  a  ration  of  com  silage 
and' cottonseed  meal  for  wintering  stock  cattle.  One  to  two  poimds 
of  cottonseed  meal  combined  witn  whatever  silage  stock  cattle  will 
eat  should  keep  them  in  good,  thrifty  condition  and  cause  them  to 
make  a  satisfactory  gain.  The  cost  of  wintering  such  cattle  can  usu- 
ally be  lessened  by  permitting  thefti  to  run  in  the  stalk  fields  and 
giving  them  feed  at  night  only.  Straw  and  other  roughages  which 
can  not  be  used  to  advantage  in  any  other  way  may  be  fed  with 
silage  and  cottonseed  meal. 
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Suggested  rations  for  wintering  stockers  averaging  750  pounds  in  weight 

Ration  3 


Ration  1 

Pounds 

Com  (or  sorgo)  sflage 26 

Oat  or  wheat  straw Unlimited. 

Cottonseed  meal >^  to  1)4 

Ration  2 

Cora  (or  sorgo)  silage 26 

Oats  or  com 2 

Cottonseed  meal H 

Straw  or  stover Unlimited. 


Pounds 

Cottonseed  hulls 15  to  20 

Grass  hay 5 

Cottonseed  meal- 2 

Ration  4 

Cottonseed  cake Itol}^ 

Silage,  to  supplement  winter 

pastures 15  to  20 


FiGUBX  L — Cottonseed  meal  and  oorn  silage  make  a  good  feed  oombination  for  beef  cattle.  The  meal 
supplies  the  protein  which  the  silage  lacks 

BRSBDINQ  CATTLE 

In  feeding  cottonseed  meal  to  beef  cows,  two  classifications  may 
be  made — dry  cows  and  cows  that  nurse  calves.  The  d^  cows  may 
be  handled  in  much  the  same  manner  as  stock  cattle.  The  amount 
of  cottonseed  meal  that  should  be  fed  to  this  class  of  cows  depends 
on  the  other  feeds  used.  Some  feeders  use  excessive  quantities  of 
cottonseed  meal,  causing  the  cost  of  the  ration  to  become  imeconom- 
ically  high.  From  1  to  IJi  pounds  of  cottonseed  meal  may  be  fed 
daily  with  other  feeds,  such  as  com  silage  and  good  hay.  Where 
com  silage  is  available,  a  good  ration  for  breeding  cows  is  25  to  30 
pounds  silage,  from  1  to  IM  pounds  cottonseed  meal  or  cake,  and 
other  roughage,  such  as  stalks  m  the  field,  com  stover,  hay,  or  straw. 
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Cows  that  are  nursing  calves  should  receive  more  protein  supple- 
ments than  dry  cows,  but  the  amounts  fed  should  not  be  greater 
than  is  necessaiy  to  balance  nroperly  the  other  feeds,  which  may 
consist  largely  oi  roughages.  Ordmanly  beef  cows  raising  calves  are 
fed  not  more  than  2  pounds  each  daily,  and  then  only  during  the 
winter  period. 

Suggested  rations  for  wintering  beef  breeding  cotos  averaging  1,000  pounds  in  weight 


Ration  1 

Poonds 

Corn  silage 25  to  30 

Cereal  straw  or  stover Unlimited. 

Cottonseed  meal 1  to  1}4 

Ration  2 

Corn  (or  sorgo)  silage 25  to  30 

Cottonseed  meal 1  to  1}4 

Winter  pasture. 


Ration  3 

Grass  hay  or  stover 

Cottonseed  meal  or  cake.. 

Ration  4 


PODDdS 

18  to  20 
lHto2 


Kafir  (or  milo)  silage 30  to  35 

Kafir  or  milo  stover  or  ce- 
real straw Unlimited. 

Cottonseed  meal  or  cake 1% 


DAIRY  COWS 

Cottonseed  meal  is  a  valuable  feed  for  d'airy  cows.  It  is  a  relatively 
cheap  source  of  protein,  and  can  be  used  safelv  in  such  quantities  as 
are  needed  to  provide  suflBcient  protein  in  the  ration.  In  feeding 
cottonseed  meal,  however,  certain  precautions  should  be  observed 
which  apply  in  large  measure  to  the  feeding  of  any  other  high-protein 
concentrate.  It  should  be  fed  with  nicely  cured  hays,  silage,  pasture, 
or  other  green  forage.  If  it  is  fed  in  this  way,  any  reasonable  quantity 
may  be  fed  without  injury  to  the  cow.  Harmful  effects  of  rations 
containing  cottonseed  meal  or  other  high-protein  concentrate  have 
been  reported  only  when  the  roughage  fed  with  the  concentrate  con- 
sisted of  cottonseed  hulls,  wheat  straw,  or  other  inferior  material. 

When  lai^e  quantities  of  cottonseed  meal  and  a  poor  roughage  are 
fed  to  dairy  cows,  the  butter  produced  is  hard,  tallowy,  and  light  in 
color;  however,  moderate  Quantities  fed  with  eood  roughage  do  not 
result  in  butter  of  undesirable  quality.  Some  kinds  of  feeds  tend  to 
result  in  a  soft  butter  and  the  addition  of  some  cottonseed  meal  to 
them  in  the  ration  results  in  a  butter  of  satisfactory  body. 

Suggested  rations  for  a  1,000'pound  dairy  cow,  giving  B6  pounds  of  4  per  cent  mUk 

daily 


Ration  1 

Pounds 

Clover  hay. _ 10 

Corn  (or  sorgo)  silage. ._ 35 

Ground  com  __ 3 

Wheat  bran 2 

Cottonseed  meal 2 

Ration  2 

Root«  (mangels) 40 

Mixed  hay 16 

Corn-and-cob  meal 3 

Crushed  barley 3 

Cottonseed  meal 2>i 


Ration  3 

PouDds 

Barley  (or  oat)  hay 15 

Clover  or  alfalfa  hay 5 

Dried  beet  pulp 6 

Cottonseed  meal 3 

Ration  4 

Com  (or  sorgo)  silage 35 

Grass  hay 10 

Com  chops 3 

Cottonseed  meal 4 
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BULLS  AND  YOUNG  STOCK 

Bulls  should  receive  a  liberal  quantity  of  protein-rich  feeds.  Cot- 
tonseed meal  or  cake  may  be  used  for  the  bull  to  the  extent  of  from 
2  to  4  pounds,  with  other  concentrates,  such  as  bran,  com,  and  oats. 

It  is  highly  important  that  young  stock  of  both  beef  and  dairy 
breeds  intended  for  breeding  purposes  be  supplied  with  an  abundance 
of  protein  and  mineral  matter.  However,  it  may  not  be  advisable 
to  feed  calves  up  to  6  months  of  age  more  than  one-half  pound  per 
head  per  day.     Calves  at  1  year  of  age  may  be  fed  up  to  2}^  pounds. 

HOGS 

Cottonseed  meal  may  be  fed  safely  to  hogs  to  the  extent  of  9  per 
cent  of  the  total  ration.  The  most  economical  method  of  feeding  it, 
however,  is  to  mix  it  with  tankage,  linseed  meal,  or  alfalfa  meal, 
and  then  not  to  exceed  50  per  cent  of  such  mixture. 

Before  the  use  of  cottonseed  meal  became  general,  cattle  feeders 
believed  that  hogs  following  the  steers  in  the  feed  lot  might  become 
poisoned.  Experience  has  shown,  however,  that  no  detrimental 
results  follow  this  practice.  Evidently  the  toxic  substances  have 
become  neutralized  in  the  process  of  digestion.  When  the  meal 
or  cake  fed  to  the  cattle  is  not  accessible  to  the  pigs,  there  is  no 
danger  that  ihe  pigs  will  be  poisoned  by  eating  the  waste  feed  in  the 
droppings. 

HORSES 

Cottonseed  meal  may  be  used  as  a  protein  supplement  in  rations 
fv;r  horses  and  mules.  Its  use  is  reconunended  only  in  limited  quan- 
tities, and  then  care  must  be  exercised  in  obtaining  cottonseed  meal 
of  good  quality. 

Cottonseed  meal  has  met  with  some  disfavor  among  horse  feeders 
because  they  say  it  causes  digestive  disorders.  There  may  be  con- 
siderable truth  m  this  statement,  because  many  horses  have  been 
killed  by  the  feeding  of  excessive  quantities  of  cottonseed  meal.  In 
too  many  cases,  however,  the  quality  has  not  always  been  the  best 
or  the  quantity  safeguarded.  Horses  are  very  susceptible  to  injury 
from  eating  moldy  feed,  and  this  applies  particularly  to  the  use  of 
cottonseed  products.  In  the  South,  plantation  owners  often  feed 
their  mules  on  cottonseed  meal  in  conjimctiot)  with  com  with  appar- 
ently good  resiilts.  Often  it  is  used  ih  connection  with  black-strap 
molasses  and  grain. 

Tlie  meal  should  bo  given  to  hoises  giadually  at  first  and  it  should 
always  be  used  as  a  supplement  to  a  carbonnccious  feed,  such  as  com. 
The  meal  is  not  relished  by  horses  and,  being  unpalatable,  it  should  be 
well  incorporated  with  other  feeds.  While  it  has  been  fed  in  larger 
quantities  in  a  few  cases,  the  best  results  may  be  obtained  by  limitmg 
the  amount  to  from  1  to  IM  pounds  per  1,000  pounds  live  weight  and 
by  giving  special  attention  to  the  horses  receiving  the  cottonseed  meal. 
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Stiggcsted  rations  for  a  1,000'pound  horse  at  medium  work 


Ration  1  «      . 

Pounds 

Oats 12 

Timothy  hay 12 

Cottonseed  meal Ji 

Ration  2 

Shelled  corn  (dent) 8 

Wheat  bran 4 

Mixed  timothy  and  clover  hay 10 

Cottonseed  meal J^ 


Ration  3                «  ^ 
Pounds 

Rolled  barley 10 

Oat  hay 12 

Cottonseed  meal 1 

Ration  4 

Shelled  corn  (dent) 9 

Molasses  (cane) 2 

Cowpea  hay 6 

Sorgo  fodder 6 

Cottonseed  meal 1 


SHSBP 


In  feeding  sheep  it  is  highly  important  to  balance  properly  the 
rations  used.     Protein-rich  concentrates  can  be  used  advantageously 


Figure  2.— Best  carload  of  grade  lambs  from  range  ewes  at  the  1925  International  Livestock  Ex- 
position. Fed  and  exhibited  by  Purdue  Universjty  AsricuUural  Experiment  Station.  These 
lambs  received  a  ration  consi^tiiig*.  byn^elgttt;  bCa%vetk  nart^pf^cohi  and  one  part  of  cottonseed 
meal  fed  with  corn  silag^na  cJjpv^  h^y    • .      *"*..'    .  *    * 

for  this  purpose  {&g\  2)*,  jGottona^d-meal  ajid'cake  have  been  used 
for  fattening  sheep  .•v^flv^iisfactorV 'results: ''In  limited  quantities 
they  have  been  foutd'.orie 'orf*tIi^  Best  types  of  protein-rich  supple- 
ments for  sheep. 

Cottonseed  meal  and  cake  are  also  used  to  advantage  in  limited 
quantities  for  breeding  ewes.  One-half  pound  a  day  meets  their 
requirements  for  a  protein-rich  concentrate,  although  these  feeds 
are  usually  fed  in  connection  with  grains,  forming  from  10  to  15 
percent  of  the  grain  ration. 

Sheep  should  be  started  on  cottonseed  products  in  small  quantities. 
Lambs  when  on  full  feed  should  receive  not  more  than  one-third  of 
a  pound  a  day  when  fed  on  other  concentrates,  and  only  one-eighth 
to  one-fourth  of  a  pound  in  combination  with  other  grains,  ft  is 
advisable  to  use  cottonseed  meal  in  connection  with  corn,  oats,  or 
similar  giain.  Sheep  usually  relish  cottonseed  cake  more  than  the 
finely  ground  meal. 
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Suggested  raiianB  for  a  dO-paund  fcUtening  lamb 


Ration  1 

Pounds 

Shelled  corn LO 

Grasshay ^ 1.0 

CottoDseed  meal .25 

Ration  2 

Shelled  com 1.2 

Alfalfa 4 

Comsilage .6 

CottoDBeed  meal... ._     .2 


Ration  3  - 
Pounds 

Com  silage ._  1.2 

Barley 1.  0 

Cottonseed  meal .2 

Clover  hay  _- .6 

Ration  4 

Barley .6 

Wet  beet  pulp __  ao 

Cottonseed  meal .25 

Prairie  hay __  1.  0 


POULTRY 

Cottonseed  meal  is  a  fair  source  of  protein  for  diets  to  be  fed  to 
growing  chicks,  but  it  should  not  be  used  in  diets  for  laying  chickens 
because  of  the  effect  it  has  on  yolk  color.  When  large  quantities  of 
cottonseed  meal — ^30  per  cent  or  more — are  included  in  the  diet  of 
laying  hens,  most  of  the  ^gs  will  have  mottled  yolks.  When  such 
eeg&  are  stored  for  a  few  weeks,  the  yolks  may  acquire  a  brown  or 
chocolate  color.  Even  if  as  Uttle  as  5  per  cent  of  cottonseed  meal  is 
fed,  mottling  and  off  colors  may  develop  in  the  yolks  after  they  have 
been  stored  a  few  months. 

Although  cottonseed  meal  should  not  be  fed  to  laying  chickens^  it 
may  be  used  to  advantage  in  diets  for  growing  chicks.  The  followmg 
mash  diets  contain  the  proper  quantities  of  cottonseed  meal. 


All-Mash  Starting  and  Growing 
Diet 

Pounds 

Ground  yellow  com 39.  0 

Finely  ground  oats 10.0 

Wheat  middlings 16.  0 

Dried  skim  milk 10.  0 

Meat-and-bone  scrap 5.  0 


Fish  meal. 
Alfalfa  leaf  meal.. 
Cottonseed  meal.. 
Ground  limestone. 

Salt  mixture 

Cod-liver  oil 


5.0 
5.0 

ao 

1.0 
0.5 
0.5 


Total lOaO 


Starting  and  Growing  Mash  With 
Which  Grain  Is  To  Be  Fed  After 
THE  Chicks  Are  4  to  6  Weeks  Old 

Pounds 

Ground  yellow  com 25.  3 

Finely  ground  oats 10.0 

Wheat  middlings 20.  0 

Dried  skim  milk 10.  0 

Meat-and-bone  scrap 5.  0 

Fish  meal 5.  0 

Alfalfa  leaf  meal 10.  0 

Cottonseed  meal 10.  0 

Ground  limestone 1.7 

Salt  mixture 1.0 

Special  steamed  bonemeal 1.  0 

Cfod-liver  oil 1.  0 


Total 100.0 


The  salt  mixture  is  prepared  by  mixing  100  parts  of  salt  and  2.2 
parts  of  anhydrous  manganous  sulphate.  If  anhydrous  manganous 
sulphate  is  not  available,  3.2  parts  of  manganous  sulphate-tetra- 
hydrate  may  be  used.     These  mixtures  are  preferable  to  salt  alone. 

The  grain  to  be  fed  with  the  above  starting  and  growing  mash  may 
consist  (1)  entirely  of  com,  (2)  of  equal  parts  of  com  and  wheat,  (3) 
of  equal  parts  of  com,  wheat,  and  oats,  (4)  of  2  parts  of  com  and  1 
part  of  oats,  or  (^)  of  any  other  suitable  grain  or  combination  of  grains. 

COTTONSEED  MEAL  OR  CAKE  FOR  PASTURE  FEEDING 

For  years  feeders,  of- the  Southwest  particularly,  have  used  from  1 . 
to  2  pounds  of  cottonseed  cake  for  feeding  cows  and  steers  on  ranged 
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in  the  fall  and  winter.  Somewhat  more  cottonseed  cake  or  some 
roughage  as  suggested  on  pages  6  and  7  should  be  fed  when  the 
grass  is  covered  with  snow  and  also  during  periods  of  grass  shortage. 
The  fattening  of  cattle  on  grass  with  cottonseed  cake  during  the 
spring  and  summer  months  has  been  found  during  more  recent  years 
to  be  an  economical  practice.  The  cake  is  usually  preferred  to  the 
meal  for  grass  feeding.  In  regard  to  feeding  cake  m  preference  to 
meal,  a  former  publication  of  the  bureau  is  here  quoted.^ 

There  are  several  advantages  in  feeding  cake  in  place  of  meal,  especially  in 
summer  feeding.  A  rain  does  not  render  the  cake  unpalatable,  but  it  will  often 
put  the  meal  in  such  a  condition  that  the  cattle  will  not  eat  it.  Again,  no  loss 
is  incurred  with  the  cake  during  windy  days,  whereas  the  meal,  when  fed  in  the 
open  pasture,  is  sometimes  wasted  on  account  of  the  high  winds.  Furthermore, 
the  cake  requires  chewing  before  being  swallowed  and  therefore  must  be  eaten 
very  much  slower  than  the  meal,  so  when  a  numl>er  of  steers  are  being  fed 
together  the  greedy  one  has  little  chance  to  get  enough  cake  to  produce  scours. 
When  cottonseed  meal  is  fed,  the  greedy  steer  often  scours,  because  he  can  bolt 
the  meal  and  get  more  than  his  share;  this  not  only  injures  the  steer  but  makes 
the  bunch  "feed  out"  unevenly. 

In  experiments  conducted  in  the  Southeast  by  the  Bureau  of  Animal 
Industry  in  which  the  cake  was  fed  in  troughs  in  the  pasture,  it  was 
found  after  several  years*  work  that  the  feeding  of  cottonseed  cake  to 
cattle  on  pasture  caused  the  cattle  to  fatten  more  rapidly,  to  develop 
greater  finish,  and  to  make  greater  profits  in  most  cases  than  with 
similar  cattle  which  received  pasture  alone.  The  value  of  the  cake 
as  a  supplement  to  pasture,  of  course,  depends  to  a  considerable 
extent  on  the  nature  of  the  pasture  grasses,  its  use  for  legumes  not 
being  so  profitable  as  with  true  grasses.  As  a  rule,  however,  the 
feeding  of  cottonseed  cake  on  good  grass  pasture  is  not  highly  prof- 
itable. The  stage  of  maturity  of  the  grass  is  also  of  significance  in 
this  connection,  because  dry,  mature  grass  is  of  a  more  carbonaceous 
nature  than  grass  in  earlier  stages  of  growth. 

EXPERIMENTAL  RESULTS  SHOWING  THE  VALUE  OF  COTTONSEED 
PRODUCTS  IN  RATIONS 

VALUE  OF  PROTEIN  SUPPLEMENT  FOR  STEER  FEEDING 

Numerous  experiments  have  conclusively  shown  the  value  of  pro- 
tein supplements  when  added  to  rations  deficient  in  protein.  The 
followmg  summary  covers  four  experiments,  averaging  132  days, 
with  2-year-old  steers,  in  which  a  nitrogenous  supplement  was  added 
to  a  ration  of  com  and  a  carbonaceous  roughage. 

Table  4. — Summary  of  four  feeding  experiments  showing  the  value  of  a  protein 

supplement  ^ 


Number 

of 

steers 

Average 
daily 
gain 

Feed  per  100  pounds  gain 

Ration 

Concentrates 

Carbo- 
naceous 
roughage 

Corn 

Protein 
supple- 
ment 

Corn  and  carbonaceous  roughage 

44 

54 

Pounds 
1.60 

2.20 

PountU 
1,082 

766 

Pounds 

Poundt 
522 

Corn,  protein  supplement,  and  carbonaceous  rough- 
age  

96 

402 

»  Bulletin  references:  Illinois  Experiment  Station  Bulletin  83;  Indiana  Experiment  Station  Bulletin 
115;  Nebraska  Experiment  Station  Bulletins  90  and  93. 

>  Bureau  of  Animal  Industry  Bulletin  131,  Beef  Production  in  Alabama.    Out  of  print. 
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The  addition  of  the  protein  supplement  increased  the  average  daily 
gam  0.6  pound  a  day  and  reduced  the  total  concentrates  required  to 
produce  100  pounds  gain  from  1,082  pounds  to  862  pounds  and  the 
roughage  from  522  pounds  to  402  pounds. 

COTTONSBBD  MBAL  COMPARED  WITH  OTHER  CONCENTRATES  FOR  DAIRY  COWS 

Many  experiment  stations  have  fed  cottonseed  meal  to  dairy  cows 
in  order  to  compare  it  with  other  proteiu  feeds.  A  condensed  state- 
ment of  the  results  obtained  is  shown  in  Table  5. 


Table  5. — RestdU  of  feeding  experiments  showing  relative  value  of  cottonseed  meal 

and  other  concentrates 

station 

Feed  with  which  compared 

Result 

Florida. 

Velvetbeans  In  pod 

Cottonseed  meal  worth  from  1.5  to  2.5  times 

Millie^ 

Gluten  meal 

as  much. 
Cottonseed  meal  superior. 

Msjfm^nmtt^ 

do        

Do. 

Do     

Oround  soyfrwaPff 

Practically  the  same. 

Mfwwlppi 

Cottonseed 

Cottonseed  meal  superior. 

1  pound  cottonseed  meal  is  equal  to  1.71 

Do." 

do.._ 

Do 

Velvetbeans  in  pod 

pounds  cottonseed. 
3  pounds  velvetbeans  superior  to  2  pounds 

Kew  Jersey      .    

Equal  parts  wheat  bran  and 

dried  brewers'  grains. 
Orwmd  soybeans 

cottonseed  meal. 
4.5  pounds  cottonseed  meal  are  practically 

Do                    

equal  to  10  pounds  of  the  other  feeds. 
Practically  the  same. 

T^iwylrania              . 

Wheat  bran 

Cottonseed  meal  increased  yield  about  20  per 

Sflnth  Dtf^lina 

Velvetbean  meal 

cent. 
Cottonseed  meal  slightly  superior. 

Do.                     

Wiv^t  bran 

1.5  pounds  cottonseed  meal  slightly  superior 

T«mfe« 

to  3  pounds  wheat  bran. 
Practically  the  same. 
1  pound  nsh  meal  is  equal  to  1.24  pounds 

U.  8.  Departinent  cf  Agri- 

Fish  meal 

eoltiinu' 
Do                   

Peanutfeed 

cottonseed  meal. 
1  pound  cottonseed  meal  is  equal  to  1.36 

Do 

Velvetbean  meal    

pounds  peanut  feed. 
1  pound  cottonseed  meal  is  equal  to  1.54 

pounds  velvetbean  meal. 

Cottonseed  meal  is  higher  in  protein  than  any  other  feed  with 
which  a  comparison  was  made  with  the  exception  of  fish  meal.  It 
will  be  noted  m  Table  5  that  in  no  case  did  a  feed  containing  a  smaller 
percentage  of  protein  than  the  cottonseed  meal  prove  to  be  better  than 
cottonseed  meal.  In  this  comparison  the  only  feed  showing  results 
superior  to  those  obtained  from  cottonseed  meal  was  fish  meal. 

PASTURE  8UPPLEMBNTBD  WITH  COTTONSBBD  CAKB 
Table  6. — Value  of  cottonseed  products  as  a  supplement  to  pasture  in  steer  feeding  * 


Lot 

Ration 

Average 
daUy 
gain 

Concen- 
trates fed 
daily 

Selling 
price  of 
cattle 

Profit 
per  steer 

LotA         

Pasture  alone 

Poundt 
1.52 
2.32 

Pounds 

$3.66 
4.53 

$2.86 

LotB 

Pasture  plus  cottonseed  cake 

3.31 

10.42 

1  Prom  Bureau  of  Animal  Industry  Bulletin  131. 


The  addition  of  3.31  pounds  of  cottonseed  cake  a  day  as  a  supple- 
ment to  the  grass  increased  the  daily  gain  0.80  pound,  or  from  1.52  to 
2.32  pounds.  The  use  of  the  protein  supplement  increased  the  selling 
prices  of  the  cake-fed  cattle,  so  that  they  made  a  much  greater  profit 
than  the  cattle  receiving  grass  alone. 
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COTTONSEED  MEAL  AS  A  SUPPLEMENT  TO  CORN  AND  A  CARBONACEOUS  ROUGH- 

AGE  FOR  FATTENING  LAMBS 

In  Table  7  the  results  of  four  experiments,  averaging  80  days,  i 
show  the  effect  of  addmg  cottonseed  or  linseed  meal  to  a  ratdon  of  i 
timothy  hay  and  com. 

Table  7. — Effect  of  cottonseed  meal  or  linseed  meal  as  a  supplement  to  timothy 

hay  and  com  for  lambs  * 


Ration 

Daily 
gain 

Feed  for  100 
potinds  sain 

Concen- 
trates 

Hay 

Com 

Poundi 
1.2 

Pounds 
1  0.23 

.30 

Pounds 
520 

463 

rounds 

Timothy  hay    -    ..       

1.0 

448 

Com  .- 

1.2 

Timothy  hay                              

1.0 

334 

Cottonseed  (or  linseed)  meal. -.. 

.2 

I  From  Ohio  Experiment  Station  Bulletin  245,  Minnesota  ExiKriment  Station  BullBtin  31.  and  Indiana 
Experiment  Station  Bulletin  162. 

The  use  of  a  small  quantity  of  protein-rich  concentrate  increased 
the  daily  gains  30  per  cent  and  made  a  saving  of  57  pounds  of  con- 
centrates and  114  pounds  of  roughage  per  100  pounds  gain. 

LINSEED  MEAL  AND  COTTONSEED  MEAL  FOR  FATTENING  SHSBP 

Table  8. — Summaries  of  sheep-fattening  experiments  showing  comparative  value 
of  linseed  meal  and  cottonseed  meal  * 


Ration 


Initial 
weight 


DaUy 
gain 


Feed  for  100 
pounds  gain 


Concen- 
trates 


Hay 


Ohio  station,  112-day  trial: 

Lotl.    40  lambs—  Pounds 

Linseed  meal„ •- 0.2 

Shelled  com 1,0 

Clover  or  alfalfa  hay. 1.6 

Lot  2.    40  lambs- 
Cottonseed  meal 0.2 

Shelled  com. 1.0 

Clover  or  alfalfa  hay 1.6 

Missouri  station,  98-day  trial: 

Lot  1.    20  yearling  wetiiers— 

Lhiseedmeal 0.2 

Shelled  corn 1.1 

Clover  hay. 1.8 

Lot  2.    20  yearling  wethers- 
Cottonseed  meal 0.2 

Shellodcora - 1. 1 

Clover  hay - 1.8 


Pounds 
66 


67 


Pounds 
0.30 


.31 


79 


78 


.26 


.24 


Poumds 
397 


491 


611 


486 


703 


748 


I  From  Ohio  Experiment  Station  Bulletin  179  and  Missouri  Experiment  Station  Bulletin  116. 

In  the  trials  listed  in  Table  8  cottonseed  meal  and  linseed  meal 
showed  substantially  the  same  value  for  balancing  the  rations  of 
fattening  lambs  and  wethers.  Whether  to  use  cottonseed  or  linseed 
meal  as  a  protein  supplement  for  fattening  sheep  depends  to  a  very- 
large  extent  on  their  relative  prices  and  availabihty. 
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TTOW  TO  MAKE  HOUSECLEANING  simpler  and 
•*•-'•  easier  and  at  the  same  time  get  full  service  from 
the  materials  used  in  the  furnishing  and  care  of  the 
house,  are  the  problems  discussed  in  this  bulletin. 
The  scarcity  of  labor  and  the  high  cost  of  materials 
have  made  these  questions  increasingly  important  to 
the  housekeeper.  The  methods  here  suggested  are 
based  both  on  the  well-tested  experience  of  practical 
housekeepers  and  on  the  results  of  scientific  studies 
in  saving  labor  in  the  household.  Attempt  has  been 
made  to  explain  the  reasons  behind  the  methods  de- 
scribed and  to  give  definite,  concise  directions  that 
any  one  can  follow. 


Contribution  from  the  States  Relations  Service 

A.  C.  TRUE.  Director 

Waihington,  D.  C.  January,  1921 
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HOUSEGLEANING  MADE  EASIER. 

Sabah  J.  MacLeod, 
Specialist  in  Household  Management,  Office  of  Home  Economics, 
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HOUSEGLEANING  need  not  be  the  bugbear  it  has  long  been  re- 
garded in  many  households.  If  the  work  is  carefully  planned, 
if  the  kind  of  furnishings  that  are  easy  to  keep  clean  are  chosen  and 
handled  in  the  right  way,  and  if  provision  is  made  for  keeping 
all  the  dirt  possible  out  of  the  house,  there  will  be  no  need  for  the 
upheavals  that  result  in  discomfort  to  the  entire  household.  More- 
over, this  systematic  housecleaning  saves  labor  in  the  end  and  is  eco- 
nomical of  the  materials  used  in  the  furnishing  and  care  of  the  house. 

Almost  every  housekeeper  has  a  more  or  less  fixed  routine  of  work, 
which  might  be  called  her  plan.  Oftentimes,  with  this  plan  as  a 
basis,  the  housecleaning  can  be  so  organized  that  the  housekeeper 
can  save  herself  much  time  and  many  steps.  In  these  days,  when 
competent  household  labor  is  at  a  high  premium,  it  is  wiser  economy 
than  ever  to  make  "  the  head  save  the  heels." 

To  keep  clean  rather  than  to  make  clean  is  a  thoroughly  practical 
working  principle.  This  means  daily  tidying  of  the  rooms  in  con- 
stant use,  distributing  the  cleaning,  especially  the  heavy  kinds, 
through  the  week,  and  removing  dirt  not  only  frequently  but  thor- 
oughly by  methods  that  have  been  proved  good  according  to  both 
scientific  and  practical  standards.  All  the  members  of  the  house- 
hold can  help  if  only  by  keeping  their  own  possessions  in  order  and 
putting  things  that  they  use  in  place  in  good  condition. 

What  kind  of  furnishings  the  house  has  and  how  the  house  itself 
is  arranged  and  finished  have  much  more  effect  on  the  work  of  house- 
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cleaning  than  many  persons  realize.  In  many  cases  just  a  ferw 
changes  will  soon  pay  for  themselves  in  time  and  energy  saved.  For 
instance,  durable  waterproof  finish  or  a  covering  such  as  linoleom 
for  the  floor  in  the  kitchen  and  pantry  and  removable  rugs  and 
smoothly  finished  floors  in  the  rest  of  the  house  will  prove  them- 
selves an  economy.  Doing  away  with  superfluous  shelves  and  mold- 
ings,  filling  up  cracks  and  crevices  in  which  dirt  lodges,  and  arrang- 
ing adequate  storage  places  will  also  help. 

Keeping  dirt  out  of  the  house,  or  "preventive''  housecleaning  as 
it  might  be  called,  is  well  worth  the  effort  Much  dirt  is  blown  in 
from  dusty  roads,  especially  in  summer  when  windows  and  doors 
are  open,  and  it  is  to  the  housekeeper's  interest  to  see  that  the  roads 
about  her  home  are  oiled  or  at  least  regularly  sprinkled,  either  by 
the  community  or  by  the  individual  residents.  When  dust  can  not 
be  laid  outside,  it  can  sometimes  be  stopped  at  the  doors  and  windows. 
Removing  the  dirt  regularly  from  window  sills,  porches,  steps,  and 
walks  helps  in  this,  as  do  also  screens  covered  with  cheesecloth  or 
other  material  through  which  air  will  pass,  but  not  dust  and  soot. 
Such  screens  are  particularly  useful  in  pantries  and  storerooms,  for 
doors  and  windows  near  the  ground 'against  which  dirt  of  all  sorts  is 
blown,  or  in  some  climates  in  bedroom  windows  at  night,  where  ihej 
serve  the  added  purpose  of  keeping  out  dampness  as  well  as  dirt 
Muddy  or  dusty  shoes  and  clothing  are  another  source  of  dirt  in 
the  house.  Much  of  this  can  be  kept  out  by  doing  away  with  dirt 
walks  and  bare  ground  near  the  house,  by  insisting  that  mats  and 
scrapers  be  used  outside  the  doors,  and  by  providing  special  places 
just  inside  where  muddy  rubbers  and  boots  and  coats  may  be  left 

A  good  arrangement  is  to  have  the  men  of  the  household  coming  in 
from  work  or  the  children  from  play  with  dirty,  muddy  clothes,  enter 
the  living  rooms  of  the  house  through  a  passageway  or  small  rxxnn 
where  they  can  clean  or  leave  their  work  clothes  or  outside  wraps. 
The  kitchen  is  not  the  room  for  such  cleaning  if  any  other  place 
is  available. 

IMPLEMENTS  AND  MATERIALS  FOR  CLEANING. 

No  matter  how  carefully  the  housecleaning  is  organized,  it  can  not 
be  done  easily  and  quickly  without  suitable  cleaning  tools  and 
materials.  The  ideal  arrangement  is  to  have  a  complete  set  stored 
in  orderly  fashion  in  a  convenient,  well-ventilated  closet.  Whether 
few  or  many  kinds  are  needed,  it  is  economical  to  buy  well-made, 
durable  tools  and  keep  them  in  good  condition  and  grouped  together 
if  possible. 

The  initial  cost  of  implements  of  good  quality  may  be  a  trifle 
greater  than   those   of   poorer   grade,  but  substantial   ones   gen- 
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erally  give  longer  and  better  service  and  are  more  economical 
in  tlie  end.  Before  buying  an  especially  expensive  cleaning  de- 
vice or  one  used  only  occasion- 
ally, such  questions  as  the  f  ol- 
loTving  should  be  considered: 
Will     it    be    used   enough    to  Q 

justify   the  cost?    How  much  ^  > 

care  in  cleaning  and  storing 
will  it  require?  Will  it  really 
save  time  and  energy?  Will  it 
make  some  especially  disagree- 
able task  less  unpleasant?  A 
fe^w  well -chosen,  implements 
g;ive  better  service  and  require 
less  care  than  a  large  collection 
bought  haphazard. 


TOOLS. 

The  following  list  gives  some 
of  the  desirable  cleaning  tools 
and  their  uses : 

Brooms  and  brushes. — (1)  Corn 
broom  for  carpets  and  rough  sur- 
faces, 
atxxie. 
(2) 
floors 
wood. 


such  as  concrete,  brick,  and 


Soft-hair  brush   for   smooth 
and  floor  coverings,  such  as 
tile,  linoleum,   oilcloth,  and 
cork  carpeting. 

(3)  Wan  brush  of  lamb's  wool,  or 
loops  of  soft  cotton  twine,  or  soft 
bristles.  A  bag  of  cotton  flannel 
dipped  oyer  the  broom  may  take  the 
place  of  a  wall  brash. 

(4)  Weighted  brush  with  short 
bristles  for  polishing  waxed  floors. 
Under  no  circumstances  should  this 
brush  be  allowed  to  become  oily,  but 
It  may  also  be  used  in  polishing 
oiled  floors  if  carefully  covered  with 
a  piece  of  woolen  carpet,  heavy  flan- 
nel, or  burlap. 

(5)  Whisk    broom    f6r    general 


<6>  Scmb  brashes  of  various  sizes 

for  cleaning  anflnlshed  wood,  sinks, 

etc     A    long-handled    one    will    be 

found  espedaUy  convenient  for  floors 

(fl«.l). 


Fig.  1. — Long-handled  scrub  brusties.  These^ 
as  well  as  long-handled  mops,  save  time  and 
effort  The  type  on  the  right  can  be  ad- 
justed to  hold  eithsr  a  brush  or  a  mop. 
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(7)  Paint  brushes  or  special  brushes  of  various  shapes  and  sizes  for  uphol- 
stery, reed  furniture,  and  carved  surfaces. 

(8)  Radiator  brush  for  cleaning  between  pipes. 

(9)  Refrigerator  brush,  with  flexible  wire  handle,  for  cleaning  drainpipe. 

(10)  Long-handled  spiral  brush  or  tongs,  and  prepared  soap  paper,  for  clean- 
ing water-closets. 

Mops. — ^Wet  mop  for  floors  that 
are  to  be  washed  with  water.  A  con- 
venient form  has  soft,  loosely  woven 
cloth  fastened  to  the  handle  by  a 
flat  metal  clasp.  A  mop  wringer 
fastened  to  a  pall  saves  the  worker 
much  stooping,  keeps  the  hands  from 
the  water,  and  removes  more  water 
from  the  cloth  than  would  be  possi- 
ble by  hand  \^lnglng. 

Dry  mop  either  untreated  or  oHed. 
The  latter  holds  the  dust  better  and 
renews  the  finish  on  painted,  var- 
nished, or  shellacked  floors,  but 
should  not  be  used  on  waxed  sur- 
faces. 

Dustpan. — ^The  edge  should  be  firm 
and  should  come  in  direct  contact 
with  the  floor,  and  the  side  to  which 
the  handle  is  attached  should  be  high 
enough  and  so  shaped  as  to  prevent 
dirt  from  falling  out  A  long-handled 
dustpan  does  away  with  some  stoop- 
ing and  is  considered  convenient  by 
many  (flgs.  2  and  3). 

Dusters. — A  duster  should  be  soft 
and  should  shed  neither  lint  nor 
ravellngs ;  it  holds  the  dust  better  if 
dampened  or  oiled.  Silk  and  chamois 
are  excellent  for  use  on  highly  pol- 
ished surfaces.  A  duster  may  be 
moistened  by  passing  it  through 
steam ;  by  wetting  one  comer  of  the 
cloth,  rolling  it  up,  and  letting  It 
stand  for  a  short  time;  or  by  wring- 
ing together  one  dry  cloth  and  one 
that  has  been  wrung  out  of  water. 
A  dust  cloth  may  be  oiled  by  apply- 
ing a  few  drops  of  kerosene  or  light 
lubricating  oil  on  one  comer,  rolling 
the  cloth,  and  letting  it  stand  until 
the  oil  has  spread  evenly.  Cotton  waste  and  jmper  are  good  substitutes 
for  dust  cloths  In  cleaning  dirty,  greasy  surfaces.  Feather  dusters  should 
not  be  used,  except  perhaps  Just  before  sweeping,  for  they  scatter  ?Hit  do  not 
remove  dirt. 


Fig.  2. — Long-handled  dustpan.  This  saves 
mach  stooping,  and  is  considered  an  in- 
dispensable piece  of  equipment  by  some 
housekeepers. 
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Carpet  sweepers. — ^Many  good  kinds  are  on  the  market  and  are  effective  for 
taking  up  surface  dirt  A  hand-power  combination  carpet  sweeper  and  vacuum 
cleaner  takes  up  surface  dirt  arid  to  some  extent  suclra  up  fine  particles. 

Vacuum  cleaners. — All  vacuum  cleaners  suck  up  fine  dust  and  dirt,  and  many 
are  now  equipped  with  brushes  that  take  up  coarse  dirt  and  lint  also.  Good 
ones  clean  thoroughly  and  without  scattering  the  dust  into  the  air.  They  are 
perhaps  most  efficient  when  run  by  electricity  or  motor,  for  in  many  cases  the 
hand  cleaners  require  two  persons  to  operate  them,  one  to  work  the  handle  and 
the  other  to  direct  the  nozzle. 

Carpet  beaters. — ^These  may  be  of  wire  or  of  either 
flat  or  round  reed.  Those  of  flat  reed  are  least  hard 
on  the  carpet  fibers. 

Pails  or  buckets. — Galvanized  iron  or  fiber  palls 
are  light  in  weight  and  durable;  the  former  are 
cheaper. 

Besides  these  tools  and  a  liberal  supply  of 
paper  and  cloths,  various  materials  are  used 
to  loosen  the  dirt  and  make  it  easier  to  re- 
move. All  these  cleaning  materials  or  agents 
should  be  used  sparingly.  This  is  not  only 
economical  of  the  cleaners  but  less  likely  to 
injure  the  surfaces  cleaned.  Some  of  those  most 
commonly  used  are  listed  below. 


MATERIALS. 


common  cleaning 
more   easily,   but 


FiQ.  8. — Another  type  of 
long-handled  dustpan. 
As  the  pan  is  lifted  it 
closes  automatically, 
thus  preventing  the 
dust  swept  into  it 
from   falling  out. 


Water.— This  is  by  far  the  most 
material  Hot  water  loosens  dirt 
it  is  more  likely  to  injure  finishes  and  fabrics  than 
lukewarm  or  cold  water.  Water  should  not  be  al- 
lowed to  stand  on  floors  or  woodwork  nor  to  get 
into  cracks  or  seams ;  it  should,  in  fact,  be  used  very 
qjaringly  and  in  most  cases  wiped  off  at  once. 

An  abundant  supply  of  water  piped  through  the 
house  and  a  good  drainage  system  for  carrying  away 
iraste  are  of  first  importance  In  making  houseclean- 
ing easier,   as  well   as  .for   the   health   and   general 

eomfort  of  the  household.  Simple,  inexpensive  systems  and  their  installation 
ne  described  in  other  bulletins  of  this  series,*  as  are  also  ways  of  softening 
hard  water  for  household  use.* 

Soap. — ^This  Is  used  to  loosen  the  grease  that  holds  the  dirt  to  fabrics  and 
finishes.  A  mild  soap — that  Is,  one  with  no  free  alkali — is  less  likely  to  injure 
finishings  and  colors  than  a  stronger  one.  A  soap  solution  makes  suds  more 
Vilckly  and  cleans  more  evenly  and  safely  than  soap  in  cake ;  a  quantity  may 
be  made  at  a  time,  and  bits  of  soap  may  be  used  up  in  this  way.  One  pound 
of  soap  and  three  quarts  of  water  are  heated  slowly  until  the  soap  Is  dissolved 
and  then  the  solution  is  placed  In  broad-mouthed  bottles  or  Jars,  for  use  as 


*II.  8.  Dept  Agr.,  Farmers'  Bui.  927,  Farm  Home  Conyeniences. 
Fanners*  Bui.  941,  Water  Systems  for  Farm  Homes. 
'U.  8.  Dept.  A<r.,  Farmers'  Bui.  1099,  Home  Laundering. 


U.  S.  Dept.  Agr., 
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needed.  Flaked  and  chipped  soaps  dissolve  more  quickly  than  cake  aoap. 
Several  kinds  are  now  on  the  market,  and  hard  cake  soap  may  be  chipped  at 
home  by  being  rubbed  over  a  grater. 

Soap  may  be  made  at  home  from  lye  and  waste  fat,  and  the  directions  given 
on  the  lye  container  will  generally  be  found  satisfactory.  Homemade  soaps, 
however,  are  likely  to  contain  free  alkali  and  should  be  used  with  caution, 
especially  on  delicate  and  colored  fabrics,  and  on  paint,  varnish,  or  other 
finishes. 

Ammonia,  borax,  and  sal-soda  (washing  soda). — ^These  alkalis  are  used  both  to 
soften  hard  water  and  to  loosen  dirt  Concentrated  ammonia  bought  at  a  drug 
store  and  diluted  at  home  by  using  about  1  part  ammonia  to  7  parts  water  is 
usually  more  economical  and  satisfactory  for  general  cleaning  than  the  dilute 
form  sold  as  household  ammonia.  Borax  is  least  likely  to  injure  delicate  fab- 
rics, but  is  the  most  expensive  of  these  three  alkalis.  Washing  soda  is  bought 
in  coarse  powder  form  and  should  be  thoroughly  dissolved  in  water  before 
using.  A  bottled  "  liquid  soda  "  made  by  bolltag  1  pound  of  soda  and  1  quart 
of  water  in  an  old  kettle  is  convenient,  but  as  it  has  only  one-half  the  strength 
of  dry  soda,  twice  as  much  must  be  used  in  a  given  amount  of  water. 

Lye,  caustic  potash,  caustic  soda. — There  is  much  confusion  regarding  these 
materials  and  their  uses.  Correctly  [^)eaking,  lye  Is  caustic  potash,  but  the 
material  sold  as  lye  is  almost  always  caustic  soda.  Caustic  potash  may  usually 
be  obtained  at  drug  or  chemical  supply  stores.  Caustic  soda,  which  Is  very 
much  cheaper,  can  be  bought  (as  lye)  of  almost  any  grocer.  Both  are  used  in 
soap  making,  caustic  potash  in  making  soft  soap,  and  caustic  soda  in  hard. 
Both  are  also  occasionally  used  to  dissolve  grease  in  cleaning.  They  are  very 
injurious  to  the  skin  and  to  most  finishes,  and  must  be  handled  with  great  care. 

Oxalic  acid. — ^Thls  is  used  to  bleach  stains  on  wood  and  to  clean  copper  and 
brass.  It  is  usually  sold  in  the  form  of  crystals,  1  ounce  of  which  may  be  put 
in  an  8-ounce  (half  pint)  bottle  of  water.  This  amount  of  water  will  not  dis- 
solve all  the  crystals,  but  to  be  sure  of  having  a  strong  (saturated)  solution 
there  should  be  some  undissolved  crystals.  The  liquid  solution  may  be  poured 
off  as  needed  and  diluted  with  water  to  any  desired  strength.  Oxalic  acid  is  a 
poison  and  should  be  so  labeled  and  kept  where  children  can  not  get  at  it 

Gasoline  and  benzine. — ^These  are  used  to  dissolve  grease  and  sometimes  to  con- 
trol insects;  they  are  so  inflammable  and  explosive  that  the  fire  laws  of  many 
States  allow  only  very  small  quantities  to  be  kept  in  a  house.  When  either  of 
them  is  used  in  cleaning,  It  should  be  put  in  a  small  bottle  and  kept  well  corked, 
except  when  the  liquid  Is  actually  being  poured  out.  The  bottle  should  not  be 
opened  in  a  room  in  which  there  is  a  fire  or  a  gas,  oil,  or  candle  flame,  or  in 
bright  sunshine.    Only  a  little  liquid  should  be  poured  out  at  one  time. 

Kerosene. — ^Thls  is  used  to  cut  grease  and  loosen  dirt,  and  sometimes  to  repel 
insects. 

Oils. — Various  kinds  of  oils  are  used  to  renew  the  finish  on  shellacked,  var- 
nished, and  oiled  surfaces.  Cloths  moistened  with  linseed  oil  are  especially  liable 
to  spontaneous  combustion  and  should  be  either  destroyed  immediately  after 
use  or  kept  in  a  tightly  covered  fire-proof  container.  Light  mineral  oils,  such 
as  are  used  for  lubricating  motors,  are  less  dangerous  in  this  respect  and  are 
also  cheaper  than  linseed  oil.  They  may  be  diluted  with  eight  or  ten  times 
their  volume  of  kerosene  or  gasoline.  When  the  latter  is  used  the  mixture  is, 
of  course,  highly  inflammable  and  must  be  treated  as  carefully  as  pure  gasoline. 

Turpentine. — This  is  used  to  dissolve  paint,  varnish,  and  wax.  It  is  inflam- 
mable and  should  not  be  brought  near  a  flame. 
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Absorbent  powders. — ^These  include  fuller's  earth,  French  chalk,  and  com  meal, 
and  are  used  to  absorb  grease  from  fabrics  and  finishings  and  to  prevent  freshly 
spilled  liquids  from  soaking  into  fabrics. 

Whiting,  rouge  (peroxid  of  iron),  rottenstone,  bath-brick,  and  pumice. — ^These 
abrasives,  or  frictlonal  agents,  are  used  for  scouring  tarnish  and  stains,  and 
for  polishing.  The  differ^it  kinds  vary  in  fineness,  hardness,  and  the  shape  of 
iheh*  particles,  and  different  grades  of  the  same  kind  vary  in  fineness.  The 
finer  and  softer  ones,  such  as  fine  whiting  (Paris  white)  and  rouge,  are,  of 
course,  least  likely  to  scratch  a  soft  surface  and  injure  a  high  polish  or  glaze. 
Abrasives  are  mixed  with  water,  oil,  soap,  add,  or  alkali,  or  whatever  combina- 
tion of  these  is  most  effective  for  a  particular  purpose.  Most  commercial 
polishes  are  mixtures  of  this  kind. 

Sted  wool. — ^Thls  consists  of  halr-llke  particles  of  steel.  It  is  used  in  scour- 
log  certain  metals  and  In  removing  varnish  or  paint  Different  grades  are 
numbered  according  to  fineness,  00  being  the  finest.  In  using  it  the  hands 
should  be  protected  by  old  gloves  or  mittena 

Pomiture  polish. — This  is  convenient  for  rubbing  up  various  kinds  of  wood- 
work. The  United  States  Bureau  of  Standards  recommends  a  simple  kind, 
made  by  mixing  1  part  raw  linseed  oil  with  2  parts  turpentine  and  adding  a 
little  melted  beeswax  if  desired.  Or  a  light  mineral  oil  diluted  with  kerosene  or 
gasoline  (see  p.  8)  may  be  used  tor  this  purpose. 

Floor  wax. — ^Thls  is  used  for  giving  a  polished  surface  to  wood  fioors.  It 
should  be  applied  in  thin  coats  and  well  rubbed  in  with  a  weighted  brush. 
The  United  States  Bureau  of  Standards  suggests  two  recipes :  * 

(1)  Mix  1  pint  of  turpentine  and  4  ounces  beeswax  and  heat  in  a  vessel  set 
orer  hot  water  untU  the  wax  is  melted.  Remove  from  the  heat.  Add  3  ounces 
aqua  ammonia  (concentrated  ammonia)  and  about  1  pint  of  water  and  stir 
vigorously  until  the  mass  is  creamy. 

(2)  In  a  vessel  set  in  hot  water  melt  2  ounces  each  of  carnauba  wax  and 
ceresin,  then  add  3  ounces  of  turpentine  and  12  ounces  (about  1  pint)  of  gaso- 
line; cool  as  rapidly  as  possible,  stirring  vigorously  to  produce  a  smooth, 
creamy  wax. 

In  making  both  these  polishes  great  care  must  be  taken  to  heat  them  only 
by  setting  in  hot  water  and  to  have  no  open  flame  in  the  room,  for  both  gaso- 
line and  turpentine  are  very  inflammable. 

CARE  OF  CLEANING  IMPLEMENTS. 

Time  and  bother  are  saved  if  the  cleaning  tools  and  materials  are 
kept  together  in  a  convenient  place,  preferably  a  special  closet  located 
where  it  can  be  quickly  reached  from  all  over  the  house  (fig.  4). 
If  possible,  it  is  well  to  have  on  each  floor  a  supply  of  some  of  the 
things  most  constantly  used.  As  far  as  possible,  cleaning  tools  should 
be  put  away  clean  and  ready  for  use. 

Brooms,  brushes,  and  mops  should  be  hung  by  strings  or  screw- 
eyes  fastened  to  the  handles  so  that  the  weight  does  not  rest  on  the 
straws,  bristles,  or  strings.  Carpet  sweepers  also  should  be  set  so 
that  the  weight  does  not  come  on  the  brushes.  The  hair  and  ILnt 
which  accumulate  in  brushes,  especially  in  carpet  sweepers,  may  be 

*U.  S.  Dept.  C(Hnmerce,  Bu.  Standards  Circ.  70,  Materials  for  the  Household. 
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taken  out  with  an  old  buttonhook,  a  coarse  comb,  or  old  scissors. 
Com  brooms  may  be  washed  in  hot  soapsuds,  but  care  must  be 
taken  not  to  let  the  water  rust  the  wires  which  hold  the  straws  to 

the  handle. 

Bristle  brushes  may 
be  washed  with  luke- 
warm water  and  a  little 
ammonia  (3  teaspoons 
dilute  ammonia  to  the 
quart)  or  borax  (1 
teaspoon  to  the  quart) 
and  then  rinsed  in 
clear  water.  Water  is 
likely  to  injure  the 
back  of  a  brush  and 
to  loosen  the  cement  by 
which  the  bristles  are 
held  in  place  in  the 
less  expensive  makes. 
The  brush  should, 
therefore,  not  be  cov- 
ered with  water,  but 
should  be  washed  by 
sousing  the  bristles 
back  and  forth  in  shal- 
low water;  it  should  be 
dried  with  the  bristles 
down  or  with  the 
weight  resting  on  the 
side  of  the  brush.  The 
drying  should  be  done 
quickly,  but  not  in  an 
intense  heat.  Drying 
in  simshine  whitens 
light  bristles.  The 
weighted  bristle  brush 
used  in  polishing  floors  should  be  washed  occasionally  to  prevent  the 
acciunulation  of  dirt  and  wax  from  darkening  the  wood. 

Mops  may  be  washed  in  hot  suds  and  rinsed  in  clear,  hot  water; 
they  should  be  quickly  dried.  Dry  mops  may  be  oiled  or  oiled  ones 
renewed  by  pouring  a  few  drops  of  light  lubricating  oil  or  any  good 
floor  oil  into  an  old  dish  or  a  tin  box  and  setting  the  mop  on  this 
for  a  day  or  two;  or  the  mop  may  be  sprinkled  with  a  little  oil  and 
allowed  to  stand  until  the  oil  spreads  through  the  strings. 


FlQ.  4. — ^A  conveniently  arranged  doset  for  cleaning 
tools.  Honsecleaning  can  be  made  easier  and  done 
more  quickly  with  good  durable  tools  kept  in  order  in 
a  convenient  place.  If  a  built-in  closet  is  not  avail- 
able, a  wardrobe  of  the  less  expensive  kind  may  be 
used.  In  either  case  ventilation  should  be  provided 
by  holes  in  the  door. 
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Dust  cloths  should  be  washed  frequently,  both  because  a  little  dirt 
comes  out  more  easily  and  because  dirty  ones  often  leave  as  much 
dirt  as  they  take  up  and  may  scratch  highly  polished  surfaces. 

The  heavy  woolen  cloths  used  in  polishing  floors  may  be  soaked 
for  an  hour  or  more  in  hot  water  and  soda,  using  3  tablespoons  of 
soda  or  half  a  cup  ^^  liquid ''  soda  to  a  gallon  of  water,  and  stirring 
the  cloths  occasipnally  with  a  stick;  then  they  should  be  washed  in 
hot  soapsuds  and  finally  rinsed  in  hot  water.  A  little  kerosene  or 
light  lubricating  oil  added  to  this  last  water  "will  soften  the  cloths. 

The  oil  in  "  dustless ''  cloths  may  be  restored  as  directed  on  page 
6,  or  a  little  oil  may  be  added  to  the  rinsing  water,  1  tablespoon 
of  kerosene  or  one-half  tablespoon  light  lubricating  oil  being  used 
to  a  quart  of  water. 

The  box  of  a  carpet-sweeper  should  be  opened  over  dampened  news- 
paper, the  dirt  emptied  out,  and  the  brush  cleaned.  The  mechanism 
should  be  kept  properly  oiled.  A  vacuum  carpet  sweeper  is  cleaned 
in  the  same  way,  but,  in  addition,  the  bag  must  be  taken  off  and 
emptied. 

METHODS  OF  CLEANING. 

Frequent  cleaning  saves  time  and  strength  in  the  long  run  and  is 
also  better  for  the  house  and  its  furnishings,  because  the  fabrics  and 
finishes  receive  less  rubbing  and  wear.  If  dust  is  allowed  to  remain 
it  may  be  ground  in  or  covered  with  a  grease  film ;  in  either  case  it 
will  be  harder  to  remove.  Moreover,  the  fine  particles  of  dirt  rub 
against  the  fabrics  and  finishes  and  tend  to  wear  them  out.  Differ- 
ent kinds  of  surfaces  and  furnishings  must  be  treated  in  different 
ways  to  keep  them  clean  and  prolong  their  usefulness. 

WALLS  AND  CEILINGS. 

Ordinary  plastered  and  papered  walls  and  ceilings  should  be 
cleaned  with  a  wall  brush  or  a  broom  covered  with  soft  cloth,  such  as 
cotton  flanneL  Light  overlapping  strokes  should  be  used;  heavy 
strokes  rub  the  dirt  in.  Cotton  batting  is  good  for  cleaning  places 
that  soil  more  quickly  than  the  rest,  for  eicample,  the  wall  over  radi- 
ators, registers,  and  stoves.  The  wall  should  be  rubbed  lightly  with 
the  cotton,  which  should  be  turned  as  it  becomes  soiled. 

There  are  commercial  pastes  and  powders  for  cleaning  wall  papers, 
but,  in  general,  these  should  be  applied  only  by  an  expert.  An 
amateur  is  likely  to  have  a  streaked  wall  if  he  attempts  to  use  them. 

The  so-called  washable  papers  used  in  kitchens  and  bathrooms  may 
be  cleaned  with  a  dampened  cloth,  but  water  must  be  used  sparingly ; 
if  it  seeps  in  the  paper  will  be  loosened.  Varnishing  the  paper  in 
these  rooms  will  make  it  more  nearly  impervious  to  moisture  and 
steam  and  will  prevent  it  from  peeling. 
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Rough  wall  coverings,  such  as  burlap,  are  hard  to  clean.  The  dust 
should  be  removed  by  brushing  or  with  a  vacuum  cleaner. 

Some  painted  walls  may  be  washed,  but  as  in  the  case  of  all  painted 
surfaces  the  success  with  which  this  may  be  done  depends  largely  on 
the  kind  and  quality  of  the  paint.  In  the  case  of  ordinary  oil  paint, 
the  wall  should  be  rubbed  with  even  strokes,  using  a  cloth  wrung  out 
of  light  suds,  then  rinsed  with  a  cloth  wrung  out  of  clear  water,  and 
wiped  with  a  dry,  soft  cloth.  If  the  paint  is  badly  soiled  and  stained, 
a  fine  scourer,  such  as  whiting,  may  be  used. 

Enamel  paint  (that  is,  paint  mixed  with  varnish,  which  gives  a 
hard,  smooth  surface  and  does  not  catch  or  hold  dust  so  easily)  is 
dulled  by  soap.  Such  paint  may  be  cleaned  by  rubbing  first  with  a 
woolen  or  cotton  flannel  cloth  wrung  out  of  hot  water,  and  then 
with  a  clean,  dry  cloth.  Spots,  stains,  and  diril  that  will  not  yield  to 
hot  water  alone  may  be  removed  with  a  fine  scourer,  but  it  must  be 
applied  lightly  in  order  not  to  scratch  the  surface. 

Calcimined  walls  can  not  be  washed  nor  can  they  even  be  rubbed 
with  a  dry  cloth  without  streaking  the  finish.  Recoating  is  for  this 
reason  preferable  to  cleaning. 

Tiling  may  be  cleaned  by  washing  with  warm,  soapy  water,  rins- 
ing, and  drying  thoroughly ;  or,  when  necessary,  a  fine  scourer  may 
be  used.  If  water  is  allowed  to  remain  on  tiling  it  is  likely  to  injure 
cement  of  the  kind  in  which  the  tiles  are  set  and  thus  to  loosen  them. 
The  wall  finish  known  as  metal  tiling  may  be  cleaned  in  the  same 
way  as  paint. 

Cement  walls  and  floors  may  be  washed  by  flushing  with  a  hose,  by 
scrubbing,  or  by  mopping.  Moisture  makes  cement  of  this  kind  slip- 
pery, but  does  not  injure  it.  Cement  floors  are  usually  equipped  with 
a  drain,  and  if  properly  laid  the-floor  slants  toward  the  drain,  so  that 
water  runs  off. 

WOOD  SURFACES. 

Unfinished  wood  surfaces  absorb  grease  and  dirt  more  readily,  are 
more  likely  to  stain,  and  are  harder  to  keep  clean  than  those  in  which 
the  pores  of  the  wood  are  filled  with  varnish,  oil,  paint,  or  other 
finish.  In  general,  a  house  should  contain  as  few  unfinished  wood 
surfaces  as  possible.  In  the  kitchen,  for  example^  labor  may  be  saved 
by  finishing  or  covering  the  floor,  by  covering  the  table  with  oilcloth, 
linolemn,  or  zinc,  and  by  painting  or  varnishing  the  rest  of  the  fur- 
niture. Unfinished  wood  surfaces  may  be  scrubbed  with  the  grain 
of  the  wood,  using  small  quantities  of  water  and  a  mild  soap,  rinsed 
with  a  cloth  wrung  out  of  clean  water,  and  wiped  dry.  Strong 
soaps,  alkalis,  and  too  much  water  darken  wood  and  may  soften  it 

If  the  dirt  can  not  be  removed  with  soap  and  water,  a  scourer,  such 
as  fine  steel- wool  or  powdered  pumice,  may  be  used.    Unfinished 
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wood  can  be  bleached  with  oxalic-acid  solution,  which  is  poisonous 
(see  p.  8),  The  wood  should  be  covered  thinly  with  the  solution, 
allowed  to  dry,  and  then  thoroughly  washed  until  all  traces  of  the 
acid  are  r^noved.  If  grease  is  spilled  on  unfinished  wood  cold 
water  should  be  applied  at  once,  if  possible,  in  order  to  harden  the 
grease  and  prevent  its  spreading,  then  as  much  grease  as  possible 
should  be  scraped  off  with  a  knife,  and  the  spot  scrubbed  with  a 
washing  soda  or  lye  solution.  If  the  spot  appears  dark,  a  paste  made 
of  fuller's  earth  and  water  should  be  spread  over  it  and  allowed  to 
remain  overnight. 

Oiled  floors  should  be  swept  with  a  soft  brush  and  dusted  with  a 
dry  or  oiled  mop.  Occasionally  they  may  be  washed  and  afterwards 
wiped  with  an  oily  cloth.  Water  should  be  used  sparingly,  and  care 
should  be  taken  to  rub  the  oil  in  well  and  not  to  use  so  much  that  a 
surplus  is  left  on  the  surface  to  hold  dust  and  be  tracked  onto  rugs. 

Varnished  and  shellacked  surfaces  should  ordinarily  be  dusted 
clean  with  a  soft  brush  or  cloth  and  polished  with  an  oiled  mop  or 
soft  cloth  moistened  with  a  few  drops  of  light  lubricating  oil,  lemon 
oil,  or  furniture  polish.  The  oil  or  polish  should  be  well  rubbed  in 
and  any  surplus  removed  with  a  soft  cloth.  In  general,  varnished 
and  shellacked  surfaces  should  not  be  touched  with  water.  However, 
if  badly  soiled  they  may  be  wiped  with  a  cloth  wrung  out  of  warm, 
slightly  soapy  water,  wiped  dry  at  once,  and  then  polished  with  oil. 
The  appearance  of  badly  worn  varnished  woodwork  may  be  im- 
proved by  rubbing  it  with  a  good  grade  of  floor  wax. 

Waxed  surfaces  may  be  cleaned  with  a  soft  dry  duster,  or  in  the 
case  of  floors  a  soft  brush  or  a  mop  free  from  oil.  The  film  of  dirt 
and  wax  which  darkens  the  surface  may  be  removed  with  a  cloth 
wrung  out  of  warm,  soapy  water,  or,  better,  with  one  moistened  with 
turpentine  or  gasoline ;  the  latter  method  brightens  as  well  as  cleans 
the  surface,  whereas  water  dulls  and  whitens  wax.  Both  turpentine 
and  gasoline  are  highly  inflammable  and  should  never  be  used  in  a 
room  where  there  is  a  fire  or  a  lighted  lamp  or  candle  (see  p.  8). 
If  a  waxed  surface  has  been  dulled  by  water,  the  luster  and  color 
may  be  restored  by  rubbing  with  a  warm  woolen  cloth  or  a  weighted 
brush.  Many  spots  on  waxed  surfaces  may  be  removed  by  rubbing 
with  a  little  turpentine  and  refinishing  with  a  little  wax;  iron  rust 
and  ink  stains  may  be  bleached  out  with  oxalic-acid  solution  (p.  8)  as 
from  unfinished  wood.  After  all  traces  of  the  acid  have  been  washed 
off  and  the  spot  is  thoroughly  dry,  it  should  be  rewaxed  and  polished. 

If  a  floor  needs  rewaxing,  it  should  be  thoroughly  dusted,  washed, 
or  preferably  rubbed  bright  with  a  cloth  moistened  with  turpentine 
or  gasoline,  and  given  a  thin,  even  coating  of  liquid  or  melted  wax 
rubbed  in  lengthwise  of  the  grain  of  the  wood,  first  with  a  soft  cloth 
and  then  with  a  weighted  brush.    When  the  wax  is  well  rubbed  in 
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the  brush  should  be  covered  with  a  piece  of  heavy  material,  such  as 
carpet  or  burlap,  and  the  floor  polished  until  it  has  the  desired  luster. 
Painted  woodwork  should,  as  far  as  possible,  be  kept  clean  by  dust- 
ing rather  than  by  washing,  since  the  latter  is  harder  to  do  and  wears 
the  paint  much  more  rapidly.  When  washing  becomes  necessary  it 
should  be  carefully  done.  It  pays  to  wipe  off  dirt,  such  as  that  around 
door  knobs,  as  soon  as  it  appears. 

FLOOR  COVERINGS. 

For  the  daily  care  of  woolen  or  cotton  carpets  and  rugs  a  carpet 
sweeper  is  the  best  tool,  because  it  takes  up  lint  and  coarse  dirt 
without  raising  dust.  For  more  thorough  cleaning  some  other  tool 
must  be  used,  as  the  brushes  of  the  carpet  sweeper  do  not  go  deep 
enough  into  the  carpet  to  remove  fine  dirt.  A  vacuum  cleaner  is 
excellent,  but  if  that  is  not  available  effort  should  be  made  to  find 
some  other  thorough  but  comparatively  dustless  process.  Using  a 
dampened  broom  and  scattering  left-over  tea  leaves,  bits  of  rumpled, 
dampened  newspaper,  or  one  of  the  commercial  sweeping  prepara- 
tions on  the  carpet  before  sweeping  helps  to  prevent  dust  from  flying. 
These  dampened  materials  must  be  used  with  caution,  however,  or 
stains  will  result,  especially  on  delicately  colored  carpets.  Wiping 
a  carpet  with  a  dampened  cloth  after  sweeping  removes  more  dust 
and  freshens  the  carpet. 

Small  rugs  should  be  cleaned  out  of  doors,  if  possible,  preferably 
on  the  dry  grass  or  dry  snow.  They  should  be  placed  right  side 
down,  beaten  with  a  flat  carpet  beater,  swept,  turned  over,  and  swept 
again.  Hanging  rugs  over  a  line  while  they  are  being  cleaned,  or 
holding  them  by  the  corners  and  shaking  them,  strains  them  badly; 
it  may  break  the  threads  or  loosen  the  bindings  and  cause  the  ends 
to  ravel. 

Practically  all  rugs,  after  thorough  beating,  may  be  cleaned  with 
soap  and  water.  Rag  rugs  may  be  washed  like  any  other  heavy  mate- 
rial, but  they  must  be  thoroughly  rinsed.  Sometimes  it  is  easier  to 
rinse  a  heavy,  wet  rug  with  a  hose  than  in  a  tub.  Other  rugs  can 
be  placed  on  a  table  and  scrubbed  with  a  brush  and  mild  soapsuds. 
As  each  section  is  cleaned  it  should  be  rinsed  thoroughly,  and  the 
water  should  be  changed  as  it  becomes  discolored.  Eugs  washed 
by  this  method  are  clean,  but  they  may  shrink  and  lose  their  shape 
and  the  colors  may  fade  and  run.  Oriental  rugs  with  very  long, 
thick  pile  should  not  be  thus  cleaned  unless  they  can  be  dried  quickly 
and  thoroughly ;  if  moisture  remains  in  the  depth  of  the  pile,  it  may 
rot  the  threads. 

Fine,  smooth  mattings  should  be  swept  with  a  soft  brush  and 
dusted  with  a  dry  mop,  or  if  necessary,  they  may  be  washed  with  a 
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cloth  wrung  tightly  out  of  warm  water  and  wiped  dry  with  another 
cloth.  A  carpet  sweeper  may  be  used  on  the  heavier  grass  and  fiber 
floor  coverings.  All  grass  and  fiber  floor  coverings  should  be  taken 
up  occasionally  to  remove  the  dirt  which  sifts  tfirough  in  spite  of 
frequent  cleaning. 

For  the  daily  care  of  linoleiun,  floor  oilcloth,  and  cork  carpeting  an 
oiled  mop  or  soft  brush  may  be  used.  When  very  dirty  they  may  be 
washed  with  warm  water  and  mild  soap,  rinsed,  and  wiped  dry. 
Only  a  small  space  should  be  wet  at  a  time,  and  care  should  be  taken 
to  prevent  the  water  from  getting  underneath.  Scrubbing  linoleum, 
osing  strong  soaps  or  powders  that  contain  alkali,  or  using  too  much 
water  will  ruin  linoleum  in  a  short  time. 

FURNITURE. 

Dusting  furniture  thoroughly  and  often  helps  to  keep  it  in  good 
condition.  In  addition,  the  woodwork  should  be  rubbed  occasionally 
with  furniture  polish  (see  p.  9),  or  wax,  or  oil,  according  to  the 
original  finish,  and  only  soft  dusters,  free  from  gritty  substances, 
should  be  used.  Silk  and  chamois  are  excellent  because  they  leave  no 
lint. 

The  varnish  on  some  furniture  is  so  hard  and  smooth  that  finger 
marks  and  such  soiled  places  may  be  removed  with  a  cloth  wrung 
out  of  lukewarm  suds  made  with  neutral  soap,  and  the  finish  restored 
by  rubbing  with  a  cloth  on  which  a  few  drops  of  light  lubricating  oil 
or  furniture  polish  have  been  sprinkled.  In  many  cases  this  is  a 
good  method  to  use  on  the  tops  of  dining  tables,  but  in  general  it  is 
unwise  to  put  water  on  varnished,  oiled,  or  waxed  surfaces.  Painted 
and  enameled  furniture  may,  of  course,  be  washed  like  any  other  sur- 
face so  finished  (p.  14). 

For  upholstery,  either  a  vacuimi  cleaner  or  a  brush  is  the  most 
effective  tool.  A  soft  brush  is  best  for  velvet  and  velour,  a  stiffer  one 
for  tapestry  and  other  strong,  firm  materials,  and  a  pointed  one  for 
tufted  upholstery.  If  convenient,  upholstered  furniture  should  be 
taken  out  of  doors  occasionally  and  beaten  with  a  flat  carpet  beater, 
or  it  may  be  cleaned  indoors  by  the  following  method.  The  article  to 
be  cleaned  is  first  covered  with  a  cloth  that  has  been  dipped  in  water 
and  wrung  as  dry  as  possible,  then  beaten  with  a  flat  beater,  the  dust 
being  taken  up  by  the  damp  cloth. 

Lather  furniture  coverings  last  longer  and  look  better  if  rubbed 
occasionally  with  castor  oil  or  a  conmiercial  leather  polish  to  restore 
the  oil  that  gradually  dries  out.  The  liquid  should  be  well  rubbed 
in  and  any  excess  wiped  off  the  surface ;  otherwise  this  film  of  oil  will 
collect  and  hold  dirt  which  will  darken  the  leather  and  soil  whatever 
touches  it. 
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The  creyices  in  wicker  furniture  are  difficult  to  clean,  but  fortu- 
nately dirt  does  not  cling  to  it  as  to  upholstery.  Brushing  followed 
by  dusting  seems  to  be  the  best  treatment. 

WINDOWS  AND  MIRRORS. 

Daily  or  at  least  frequent  dusting  of  windows  and  mirrors  keeps 
the  glass  clean  and  bright  a  long  time  without  special  cleaning. 
When  more  thoroughgoing  treatment  is  necessary,  either  liquid  or 
dry  cleaners  may  be  used. 

The  most  common  liquid  cleaners  are  clear  water  or  water  to  which 
washing  soda,  borax,  ammonia,  kerosene,  or  alcohol  has  been  added. 
Clear  alcohol  is  excellent  for  use  in  cold  weather,  because  it  does 
not  freeze,  but  it  is  too  expensive  for  ordinary  use.  Soap  should  be 
used  in  a  very  light  suds,  if  at  all,  for  it  is  likely  to  leave  a  film  on 
the  glass.  With  liquid  cleaners  good  results  depend  quite  as  much 
upon  the  method  of  application  as  upon  the  cleaner  itself.  The  best 
general  method  is  to  dip  a  cloth  in  the  liquid  and  wring  it  as  dry  as 
possible ;  then,  to  wash  the  glass  with  this  cloth,  using  even  overlap- 
ping strokes,  and  dry  it  by  rubbing  briskly  with  paper,  cloth,  or 
chamois.  If  the  liquid  dries  without  rubbing,  especially  if  it  has  been 
put  on  freely,  the  window  will  be  streaked.  A  quick  method,  partic- 
ularly adapted  to  large  windows,  is  to  use  water  freely  and  wipe  it  off 
with  a  rubber  "  squeegee  "  drawn  smoothly  and  evenly  across  the  pane 
with  overlapping  strokes.  Special  care  must  be  taken  to  protect  the 
woodwork  from  the  water. 

For  dry  cleaning,  whiting  or  a  conunercial  powder  of  the  same 
fineness  is  used.  The  powder  is  made  into  a  paste  with  water  or 
alcohol,  applied  thinly  to  the  glass,  allowed  to  dry  thoroughly,  and 
then  rubbed  off  with  a  soft  cloth  or  paper.  This  is  an  easy  method 
of  obtaining  clear  windows  and  is  especially  good  to  use  in  winter, 
as  the  moisture  evaporates  before  it  freezes.  It  is  also  a  good  way 
of  cleaning  mirrors,  picture  glass,  and  the  like,  which  might  be  in- 
jured by  water.  It  is,  however,  a  dusty  process  and  should  be  used 
before  cleaning  a  room. 

Paint  or  varnish  spatters  on  glass  may  be  dissolved  with  turpentine 
or  alcohol  or  rubbed  off  with  a  dull  knife. 

CHINA,  EARTHENWARE.  AND  GLASSWARE. 

Dishes  and  ornaments  made  of  these  materials  are  usually  cleaned 
by  washing  in  hot  water  and  soap,  rinsing  in  dean  hot  water,  and 
either  wiping  dry  with  a  clean  cloth  or  draining  dry  in  a  place  free 
from  dust.  They  should  never  be  quickly  heated  or  cooled,  because 
sudden  changes  of  temperature  are  likely  to  crack  them.  Special 
care  must  be  taken  with  glass  to  have  the  last  water  clean  and  the 
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dotii  both  clean  and  free  from  lint.    Strong  soap  or  soap  powder 
should  not  be  used  on  articles  decorated  with  gilt,  because  these 
cleaning  materials  may  contain  chlorin,  which  is  injurious  to  gilt. 
Alkalis  may  sometimes  affect  other  colors.    Even  the  most  careful 
washing  will  gradually  wear  off  many  kinds  of  colored  decoration, 
especially  those  in  gilt.    Hard  rubbing  and  long  soaking  and  the  use 
of    any    cleaning    agent,    except     , 
water    and    suds    of    mild    soap, 
should,  therefore,  be   avoided   in 
the  case  of  choice  pieces. 

Deeply  cut  glass  may  be  scrubbed 
with  a  small  brush  and  soapy  water 
or  water  containing  a  little  am- 
monia, and  then  rinsed  in  clear 
water,  and  rubbed  dry.  The  in- 
side of  vases  and  bottles  may  be 
scoured  by  shaking  a  little  bird 
shot  or  a  few  small,  hard  buttons 
and  soapy  water  about  in  them, 
or  by  the  use  of  special  bottle 
brushes. 

Bric-B-brac  and  dishes  so  shaped 
that  parts  can  not  be  easily  reached 
often  add  unnecessarily  to  the  work 
of  cleaning. 


SILVER. 


Fig.  5.— Case  for  sUver.  A  case  of 
this  sort  made  of  red  or  gray  cotton 
flannel  and  hung  on  the  wall  or  door 
of  a  cupboard  In  or  near  the  dining 
room  Is  very  convenient  for  silver  In 
every-day  use.  The  pieces  of  silver 
can  not  rub  against  each  other  as 
they  do  when  placed  together  In  a 
drawer  or  box,  and  It  Is  possible  to 
tell  at  a  glance  whether  any  are 
missing. 


The  tarnish  on  metals  is  due  to 
the  action  on  the  metal  of  moisture, 
air,  food,  or  other  substances. 
Different  metals  are  affected  by 
different  substances. 

The  tarnish  on  silver  is  silver 
sulphid  and  is  due  to  the  sulphur 
compounds  in  the  air  where  coal 
and  gas  are  burned,  also  in  many  foods,  in  wool,  in  rubber,  and  in 
some  bleached  and  dyed  materials.  This  is  the  reason  silversmiths 
avoid  white  cotton  flannel  for  their  cases  for  silver.  Dryness  pre- 
vents tarnishing  somewhat,  and  so  camphor,  which  absorbs  moisture, 
is  sometimes  put  into  the  silver  drawer.  Silver  may  be  cleaned  by 
the  use  of  f  rictional  agents,  by  boiling  it  in  a  strong  alkaline  solution, 
or  by  electrolysis. 

The  frictional  materials  used  are  fine  whiting,  rouge,  and  com- 
mercial pastes  or  powders.    The  noncommercial  powders  are  mixed 
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to  a  paste  with  water,  ammonia,  or  alcohol,  applied  to  the  silver, 
allowed  to  dry,  and  then  rubbed  off  with  a  soft  cloth,  chamois,  or  a 
brush.  The  result  is  bright,  lustrous  silver.  Prepared  cloths,  sold 
under  various  trade  names,  also  clean  by  friction.  They  are  usually 
cotton  flannel  treated  with  a  cleaning  mixture,  and  are  conveni^t 
but  relatively  expensive. 

The  alkaline  solution  for  cleaning  silver  is  made  by  dissolving  4 
teaspoons  of  borax,  3  teaspoons  washing  soda,  or  2  teaspoons  lye 
(caustic  soda)  in  1  quart  water.  The  silver  is  placed  in  an  old  kettle 
or  pan,  covered  with  this  solution,  boiled  for  10  minutes,  and  cooled 
in  the  water. 

One  method  of  removing  the  tarnish  from  silver  by  electrolysis  is 
the  following :  Fill  an  enameled  or  agateware  kettle  partly  full  of 
water  in  which  has  been  dissolved  1  teaspoon  of  either  washing  soda 
or  baking  soda  and  1  teaspoon  salt  to  each  quart  of  water,  heat  this 
solution  to  the  boiling  point,  put  in  strips  of  aluminum  or  bright 
zinc,  add  the  tarnished  silver,  and  boil  it.  The  silver  must  be  cov- 
ered completely  by  the  water  and  each  piece  must  be  in  contact  with 
the  zinc,  either  directly  or  through  other  silver.  When  the  tarnish 
has  disappeared,  the  silver  should  be  removed  from  the  kettle, 
washed,  and  dried  with  a  clean,  soft  cloth.  An,  aluminiun  kettle 
may  be  used,  but  it  soon  corrodes  and  must  be  cleaned,  as  only  a  clean, 
bright  kettle  serves  the  purpose.  The  zinc  also  grows  dull  and  then 
is  less  active ;  it  may  be  cleaned  in  water  containing  a  little  hydro- 
chloric (muriatic)  acid,  which  is  very  poisonous  and  must  be  handled 
with  extreme  care.  Various  commercial  devices  for  cleaning  silver 
by  electrolysis  are  on  the  market  and  may  be  used  in  place  of  the  zinc 
or  aluminum  strips. 

Silver  cleaned  either  in  an  alkaline  solution  or  by  electrolysis  lacks 
luster,  which  cleaning  by  friction  gives.  It  may  be  made  bright, 
however,  by  a  little  rubbing. 

COPPER,  BRASS,  AND  BRONZE. 

The  tarnish  on  copper,  brass,  and  bronze  is  copper  carbonate.  It 
may  be  removed  by  friction,  or  it  may  be  dissolved  in  weak  acids. 

Rottenstone  mixed  with  oil  to  a  creamy  consistency  is  the  conunon 
frictional  agent  used  on  these  metals.  After  this  cleaner  has  been  ap- 
plied, thQ  metal  should  be  polished  with  a  soft  cloth.  A  final  rubbing 
with  dry  rottenstone  or  whiting  will  give  the  metal  an  even  brighter 
luster. 

Oxalic-acid  solution,  buttermilk,  or  vinegar,  especially  when 
warmed,  quickly  dissolves  the  tarnish  on  these  metals.  All  traces  of 
these  cleaning  agents  must  be  removed,  however,  or  the  metal  will 
tarnish  again  very  quickly.    Washing  the  metal  in  water,  drying  it, 
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and  rubbing  it  with  dry  whiting  is  the  best  way  to  remove  the  acid. 
The  whiting  not  only  takes  up  moisture  but  gives  the  metal  a  brighter 
luster  than  when  acid  alone  is  used. 

ALUMINUM. 

Aluminum  does  not  tarnish  easily  in  ordinary  use,  but  one  precau- 
tion should  be  observed  in  cleaning.  Alkalis  discolor  aluminum; 
therefore  it  should  not  be  washed  with  strong  soap,  nor  should  scour- 
ing powders  containing  free  alkali  be  used  on  it  Discoloration  on 
aluminum  may  be  rubbed  off  with  whiting  or  fine  steel  wool  (grade 
00)  or  dissolved  by  the  acid  of  vinegar  or  by  dilute  oxalic  acid  (see 
p.  8).  These  acids  must  be  thoroughly  washed  off  the  almninunL 
Some  special  preparations  for  cleaning  aluminimi  are  on  the  market. 

NICKEL. 

Nickel  and  nickel-plated  articles  do  not  tarnish  so  readily  as  silver. 
Washing  them  frequently  with  hot  soapy  water  and  drying  them  with 
soft  doth  or  paper  will  usually  keep  them  in  good  condition.  Whit- 
ing or  some  other  fine  scourer  may  sometimes  ba  used  to  brighten 
nickel  that  has  become  dull,  but  such  a  condition  often  means  that  the 
surface  is  scratched  or  the  plating  broken.  Beplating  is  the  only 
remedy  in  such  cases. 

IRON  AND  STEEL. 

The  rust  on  iron  and  steel  is  different  from  the  tarnish  on  other 
metals  in  that  it  flakes  off,  thus  exposing  another  surface  to  the  action 
of  the  air  and  moisture.  If  this  process  of  oxidation  continues  long 
enough,  the  metal  may  be  eaten  away  entirely,  or  "  rust  out,"  as  is 
commonly  said.  Keeping  iron  and  steel  dry  and  brightly  polished  is 
the  best  preventive  against  rust.  If  such  articles  are  to  be  stored, 
coating  the  surface  with  parafiin  or  other  fat  that  contains  no  salt  or 
wrapping  them  in  newspaper  prevents  rust.  A  scourer,  such  as  bath- 
brick,  applied  with  a  moistened  cork  or  cloth,  usually  removes  rust 
and  discoloration.  If  this  treatment  is  not  effective,  kerosene  should 
be  poured  on  the  spot  and  allowed  to  stand  for  a  few  minutes  before 
the  scourer  is  applied.  After  the  rust  is  removed,  all  traces  of  the 
kerosene  should  be  washed  off  with  hot  soapy  water  and  the  metal 
dried  thoroughly.  Steel  wool  or  a  tinsel  scrub  cloth  is  also  good  for 
scouring  rusty  iron  skillets  or  kettles.  Iron  kitchen  utensils  are 
smoother  and  are  thought  to  wear  better  if  they  are  rubbed  with  fat 
and  baked  before  they  are  first  used. 

Galvanized  iron  is  iron  covered  with  zinc  and  does  not  rust  nor 
tarnish.  It  is  very  durable  and  is  extensively  used  for  water  pails, 
garbage  cans,  and  other  utensils  that  receive  hard  usage.    The  only 
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care  that  galvanized  iron  requires  is  washing  in  hot  soapsuds  or  a 
weak  soda  solution,  rinsing,  and  drying. 

TIN. 

For  ordinary  care,  tin  utensils  should  be  washed  in  hot  soapy 
water,  rinsed  in  hot  clear  water,  and  dried  thoroughly.  A  tin  utensil 
that  has  food  dried  on  it  should  be  covered  with  a  weak  soda  solu- 
tion, heated  for  a  few  minutes,  and  then  washed.  Scrapii^  scratches 
tin  and  may  expose  the  iron  or  steel  surface  underneath,  which  may 
rust,  tin  darkens  with  use  and  this  tarnish  protects  the  tin;  there- 
fore tin  utensils  should  not  be  scoured  simply  for  the  sake  of  making 
them  bright. 

ZINC. 

Zinc  darkens  with  use,  but  may  be  brightened  by  the  use  of  scourers. 
Zinc  on  floors,  under  stoves,  and  in  like  places  should  be  scoured 
with  bath-brick  and  kerosene,  washed  and  rinsed  with  water,  and 
wiped  dry.  Zinc  on  tables,  or  wherever  likely  to  come  in  contact 
with  food,  should  be  scoured  with  bath-brick  and  water.  Acid,  as 
in  vinegar  or  lemon  juice,  may  be  used  to  remove  stains  on  zinc,  but 
should  be  thoroughly  washed  off;  otherwise  the  zinc  will  tarnish 
again  very  soon. 

PEWTER,  BRITANNIA  WARE,  AND  GERMAN  SILVER. 

All  these  metals  are  soft,  and  only  very  fine  scourers,  such  as  fine 
whiting,  rouge,  or  fine  rottenstone  mixed  with  oil,  should  be  used 
on  them. 

LACQUERED  METALS. 

Lacquered  metals  do  not  tarnish,  for  the  metal  is  protected  from 
the  action  of  air  and  moisture  by  a  shellac  preparation.  Metals 
treated  in  this  way  need  only  to  be  dusted  frequently,  and  occasionally 
wiped  with  a  cloth  wrung  out  of  warm  soapy  water  and  thoroughly 
dried.  If  the  lacquer  cracks,  the  only  remiedy  is  to  remove  it  with 
alcohol  and  relacquer  the  exposed  surface. 

ENAMELED  WARE  AND  AGATEWARE. 

Enameled  ware  and  agateware  are  made  by  coating  iron  or  steel 
with  enamel  or  glaze.  The  durability  of  enameled  ware  depends  on 
the  quality  of  both  the  foimdation  and  the  enamel  and  on  the  care 
given  it.  If  the  foundation  is  not  firm,  it  will  bend  with  use  and  the 
brittle  enamel  will  crack  and  flake  off,  for  example,  as  often  happens 
on  enameled  spoons.  Enameled  ware  should  be  protected  from  acids, 
from  sudden  changes  of  temperature,  and  from  unnecessary  knocks 
or  blows.    An  enameled-ware  kettle  that  has  food  stuck  on  it  should 
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not  be  scraped,  but  should  be  boiled  with  a  little  soda,  washed  in  hot 
soapy  water,  rinsed,  and  dried  thoroughly.  If  this  method  is  not 
effective,  the  dish  may  be  scoured  with  fine  whiting  or  rottenstone. 

PLUMBING. 

Stoppage  in  pipes  is  often  due  to  hardened  grease  or  to  an  accumu- 
lation of  hair  and  lint.  The  waste  pipe  leading  from  a  plumbing 
fixture  should  be  thoroughly  flushed  after  using  in  order  to  carry  the 
waste  out  of  the  house  pipes  and  leave  the  trap  full  of  clean  water. 
A  trap  in  a  waste  pipe  is  a  curved  section  so  arranged  that  water  re- 
mains in  it  and  forms  a  seal  that  prevents  the  passage  of  sewer  gas 
into  the  house.  If  the  water  left  in  the  trap  is  not  clean,  decomposi- 
tion may  take  place  and  odors  and  gases  may  come  from  the  impuri- 
ties in  the  water  itself.  Precautions  should  be  taken  to  prevent  oil 
and  grease  from  going  down  the  waste  pipe  from  the  kitchen  sink, 
because  being  lighter  than  water  they  tend  to  remain  floating  on  the 
surface  of  the  water  in  the  trap. 

Occasionally  more  than  cold  or  even  hot  water  is  necessary  to  clear 
out  the  accumulated  grease,  lint,  miscellaneous  dirt,  and  bits  of 
refuse.  Washing  soda  is  ordinarily  suiBciently  strong  for  bath- 
room pipes  and  may  be  used  in  the  proportion  of  1  part  "  liquid  " 
soda  (see  p.  8)  to  12  parts  hot  water,  or  1  pound  of  dry  soda  thor- 
oughly dissolved  in  3  gallons  of  boiling  water.  The  drainpipe  from 
the  kitchen  sink  may  sometimes  need  a  stronger  cleanser,  even  if  it  is 
thoroughly  cleaned  and  flushed  after  each  dishwashing,  and  for  this 
purpose  caustic  potash  is  efficacious  but  must  be  carefully  used.  The 
hands  must  be  protected  from  it,  and  it  must  not  be  allowed  to  touch 
porcelain  or  porcelain-lined  sinks,  because  it  may  destroy  the  glaze. 
One  pound  of  crystals  dissolved  in  2  quarts  of  water  by  stirring  with 
a  wooden  stick  should  be  poured  down  the  drain.  About  half  an  hour 
later  the  pipe  should  be  flushed  with  clear  water.  Caustic  soda,  al- 
though sometimes  recommended,  is  not  suitable  for  this  purpose,  be- 
cause it  is  likely  to  imite  with  the  grease  and  form  a  hard  soap  which 
is  difficult  to  remove  from  the  pipes. 

Fine  scourers  may  be  used  on  all  fixtures.  For  porcelain  and  enam- 
eled iron  fixtures,  kerosene  and  whiting  are  especially  good ;  the  kero- 
sene cuts  the  grease,  and  the  whiting  supplies  the  abrasion.  Some  of 
the  commercial  cleaning  preparations  used  for  enameled  and  porce- 
lain fixtures  contain  scourers  so  gritty  that  they  scratch  the  surface 
and  thus  make  it  harder  and  harder  to  keep  clean.  Nothing  coarser 
than  whiting  should  be  allowed. 

Bathroom  fixtures  should  be  cleaned  daily.  Tubs  and  bowls  should 
be  scrubbed  with  a  fine  scourer  or  with  water  containing  a  little  kero- 
sene, rinsed  with  clear  hot  water,  and  wiped  dry.    The  stains  made  by 


Digiti 


zed  by  Google 


22  Farmers*  Bulletin  1180. 

water  containing  an  excess  of  iron  may  be  removed  from  porcelain 
or  porcelain-lined  tubs  and  bowls  with  oxalic-acid  solution,  which  is 
a  poison  and  must  be  entirely  washed  oflF.  The  overflow  pipes  should 
be  flushed  occasionally  with  hot  water,  for  dirt  and  grease  are  likely 
to  collect  and  decompose  there. 

The  water-closet  should  be  kept  scrupulously  clean.  It  should 
usually  be  cleaned  daily  or  more  frequently  if  it  gets  very  hard  use. 
The  bowl  should  be  flushed,  washed  with  hot  soapsuds  or  soda  solu- 
tion and  a  long-handled  brush,  and  flushed  again.  Then  the  seat,  the 
cover,  the  chain,  and  the  handle  should  be  washed  and  wiped.  All 
cloths  and  utensils  used  in  cleaning  the  bathroom  should  be  scalded 
and  dried,  preferably  in  the  open  air. 

The  crust  of  lime  which  is  sometimes  deposited  by  hard  water  can 
be  removed  from  porcelain  and  porcelain-lined  fixtures  with  hydro- 
chloric acid.  This  acid  is  very  poisonous  and  is  also  injurious  to  the 
skin  and  to  many  materials,  including  the  metals  used  in  plumbing, 
and  it  must  be  handled  with  extreme  care.  Gloves  should  be  worn 
when  using  it.  To  clean  the  bowl  of  a  closet,  bail  out  as  much  water 
as  possible,  pour  in  about  a  pint  of  conmiercial  hydrochloric  acid 
(sometimes  called  muriatic  acid)  and  let  this  stand  for  several  hours, 
or  until  the  crust  begins  to  crumble  when  poked  with  a  stick.  Then 
flush  with  a  large  quantity  of  water.  The  water  in  the  tank  is  not 
enough ;  more  must  be  poured  in  by  hand  in  order  to  dilute  the  acid 
and  carry  it  rapidly  away.  In  a  porcelain-lined  sink  or  bath-tub  the 
acid  must  not  be  allowed  to  stand  on  the  soiled  earthenware  because 
it  may  get  through  to  the  metal  underneath  and  eat  that  away.  It 
must,  therefore,  be  applied  drop  by  drop  to  the  lime  and  flushed  out 
with  plenty  of  water  as  soon  as  the  crust  begins  to  crumble  when 
pressed. 

REFRIGERATORS  AND  FOOD  RECEPTACLES. 

So  far  as  possible  refrigerators  should  be  kept  clean  by  preventive 
care.  Ice  should  be  washed  before  it  is  put  into  the  ice  compartment. 
Food  should  be  put  into  the  refrigerator  in  clean  and  usually  covered 
dishes  and  should  never  be  put  in  hot.  Anything  spilled  in  the  re- 
frigerator should  be  wiped  up  immediately.  The  contents  of  the 
refrigerator  should  be  frequently  inspected  to  make  sure  that  no 
spoiled  food  is  left  in  it. 

About  once  a  week  and  at  a  time  when  the  refrigerator  contains 
only  a  little  ice,  it  should  be  thoroughly  cleaned.  The  ice  and  all 
the  food  should  be  removed.  The  racks  should  be  taken  out,  washed 
in  hot  water  containing  soap  or  soda,  rinsed,  and  wiped  dry.  If 
possible,  the  drainpipe  should  be  removed,  scrubbed  inside  with  a 
long-handled  spiral  brush  or  swab,  and  scalded.  If  the  pipe  is  not 
removable,  it  should  nevertheless  be  thoroughly  cleaned  out,  for  it 
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may  contain  not  only  solid  matter  from  the  melting  ice,  but  also  slime 
formed  by  the  organisms  that  thrive  in  such  a  dark,  cool,  moist  situa- 
tion. The  small  trap  in  the  drainpipe  should  also  be  cleaned,  and  the 
drain  pan  should  be  washed  and  scalded.  The  inside  of  the  re- 
frigerator should  be  washed  with  hot  water  containing  soap  or  soda, 
rinsed,  and  dried  thoroughly.  A  small  pointed  stick  like  a  skewer 
should  be  used  to  clean  the  comers  and  seams. 

So-called  "  iceless  "  refrigerators  should  be  cleaned  as  regularly  as 
those  of  the  ice-box  type.  The  shelves  should  be  washed  and  sunned, 
and,  if  possible,  two  sets  of  curtains  should  be  provided  so  that  each 
can  be  washed  and  sunned  every  other  week.  Food  safes,  bread 
boxes,  and  other  receptacles  for  food  should  likewise  be  regularly 
washed,  scalded,  and  aired  to  prevent  mold  and  decay  of  their  con- 
tents. 

STOVES. 

The  outside  of  all  stoves  should  be  wiped  frequently  with  a  cloth, 
soft  paper,  or  cotton  waste.  Grease  may  be  washed  off  with  soap  and 
water.  Rubbing  the  stove  with  a  soft,  thick  cloth  moistened  with  a 
few  drops  of  kerosene  or  light  lubricating  oil  will  keep  it  in  good  con- 
dition, though  not  polished.  For  cookstoves  especially,  many  house- 
keepers consider  this  sufficient  and  prefer  it  to  blacking,  because  sub- 
stances spilled  can  be  more  easily  washed  off,  and  flatirons  and  the 
bottoms  'of  kettles  are  cleaner  than  if  stove  polish  is  carelessly  used. 

If  blacking  is  used  it  should  be  applied  when  the  stove  is  slightly 
warm,  both  for  the  sake  of  convenience  and  because  some  polishes  are 
made  with  inflanmiable  materials,  such  as  turpentine.  The  stove 
should  be  well  cleaned,  covered  with  a  very  thin  coat  of  blacking, 
and  rubbed  briskly  and  thoroughly  with  a  dry  brush.  If  a  stove  is 
blacked  and  polished  in  this  way,  the  color  should  not  come  off  on 
the  bottoms  of  saucepans. 

Nickel  trimmings  on  stoves  should  be  cleaned  like  other  nickel  (see 
p.  19). 

Coal  and  wood  stoves  should  be  cleaned  inside  frequently  and  thor- 
oughly, in  order  to  save  heat  and  fuel.  Ashes  should  be  removed 
every  day,  and  once  a  week  the  soot  should  be  brushed  from  the  bot- 
tom of  the  lids.  All  flues  should  be  cleaned  regularly,  especially 
those  under  and  on  top  of  the  oven,  through  which  hot  air  must  cir- 
culate to  heat  it. 

When  the  burners  on  gas  stoves  become  clogged,  they  should  be 
taken  out,  brushed,  placed  in  a  large  pan,  and  boiled  in  water  to 
which  washing  soda  has  been  added  in  the  proportion  of  one-half 
pound  to  1  gallon,  rinsed  and  brushed,  wiped  with  paper  or  cotton 
vaste,  fitted  back  in  the  stove,  and  dried  thoroughly  by  lighting  the 
gas.  The  tray  under  the  burners  should  be  removed  and  washed 
frequently. 
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The  burners  and  chimneys  on  oil  or  other  liquid- fuel  stoves  should 
be  kept  in  order  in  the  same  way  as  kerosene  lamps.  In  most  makes 
the  burners  are  detachable,  and  when  they  become  clogged  may  be 
cleaned  like  those  on  gas  stoves. 

The  heating  elements  on  electric  stoves  may  be  cleaned  with  water 
and  a  soft  brush.    Any  particles  burned  to  char  may  be  brushed  out. 

KEROSENE  LAMPS. 

Kerosene  lamps  must  be  kept  clean  and  filled  if  they  are  to  bum 
with  a  good  light  and  without  odor.  The  reservoir  should  be  filled  to 
within  an  inch  of  the  top.  The  charred  portion  of  the  wick  should 
be  rubbed  oflf,  the  char  removed  from  the  wick  tube  and  the  burner, 


Fia.  6. — Equipment  for  keeping  lamps  In  order. 

and  the  wick  turned  down  just  below  the  top  of  the  tube.  The 
chimney  should  be  cleaned  either  by  rubbing  with  tissue  paper  or  by 
washing  in  hot  soapy  water,  rinsing  in  clear  hot  water,  and  wiping 
perfectly  dry ;  if  there  is  any  moisture  on  the  chimney  when  the  lamp 
is  lit,  the  glass  is  likely  to  crack.  The  outside  of  the  lamp  and  the 
shade  should  be  dusted.  It  saves  trouble  to  keep  the  materials  used 
in  cleaning  lamps  together  in  a  tray,  box,  or  basket  (fig.  6). 

STORAGE  PLACES. 

It  is  easier  to  keep  a  house  in  order  if  it  is  equipped  with  adequate 
fitorage  facilities.  "A  place  for  everything  and  everything  in  its 
place  "  is  a  good  old  adage  which,  if  heeded,  saves  time  and  strength. 
Less  time  is  wasted  in  looking  for  misplaced  articles  if  similar  ones 
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are  stored  together  and  if  the  contents  of  boxes,  drawers,  and  closets 
are  suitably  labeled  or  listed.  Things  that  have  outlived  their  use- 
fulness should  not  be  stored,  even  if  there  is  ample  space,  for  they 
simply  add  to  the  material  that  must  be  cared  for  without  giving 
any  service  in  return. 

Such  household  storage  places  as  attics,  basements,  cellars,  and 
sheds  do  not,  of  course,  need  to  be  so  frequently  or  carefully  put  in 
order  as  the  living  rooms,  but  they  should  be  gone  over  often  enough 
to  keep  their  contents  in  good  condition  and  to  prevent  dirt  from 
being  carried  from  them  into  the  other  parts  of  the  house. 

The  cellar  or  basement  may  be  damp  and  therefore  requires  special 
care,  both  because  things  stored  in  it  may  spoil  and  because  the 
quality  of  the  air  in  it  affects  that  all  over  the  house.  It  should  be 
regularly  ventilated,  preferably  with  a  cross  current  of  air,  and  open 
windows  and  doors  should  be  screened  against  insects  and  in  some 
cases  against  dirt  (see  p.  4).  Unplastered  walls  should  be  white- 
washed occasionally  because  the  light  color  reflects  the  light  and  the 
whitewash  is  a  germicide.  In  most  cases  the  boxes  or  shelves  in 
which  things  are  stored  should  not  be  set  directly  on  the  floor,  but 
raised  on  racks  or  blocks  of  wood  to  avoid  dampness  and  mustiness. 
Old  newspapers,  magazines,  and  paper  boxes  should  not  be  stored 
here  because  they  tend  to  absorb  moisture. 

Compact  and  orderly  arrangement  in  a  clothes  closet  makes  clean- 
ing easier.  Dresses,  coats,  and  like  garments  may  be  kept  on  hangers 
on  a  rod  across  the  closet,  and  shoes  may  be  kept  on  a  shelf  near  the 
floor  of  the  closet.  The  clothes  closet  should  be  aired  each  day ;  leav- 
ing the  door  open  every  night  is  a  good  plan.  Occasionally  every- 
thing stored  in  the  closet  should  be  taken  out,  and  floors,  walls,  and 
shelves  thoroughly  cleaned.    Dusty  closets  are  likely  to  harbor  moths. 

GENERAL  DIRECTIONS  FOR  CLEANING  A  ROOM. 

Cleaning  a  room  according  to  a  definite  plan  will  save  labor  be- 
cause the  different  steps  in  the  process  will  not  need  to  be  repeated. 
When  rooms  near  together  are  to  be  cleaned  on  the  same  day,  it  is 
often  easiest  to  get  all  of  them  ready,  then  clean  them  all,  and  finally 
put  them  all  in  order. 

Sweeping  and  dusting  should  be  made  as  dustless  as  possible,  for 
the  object  is  to  remove  dust,  not  to  scatter  it.  In  sweeping,  the 
strokes  should  be  firm  and  even  and  taken  in  such  a  way  that  the 
broom  or  brush  is  kept  on  the  floor  most  of  the  time  and  not  flirted 
through  the  air.  The  dust  cloth  should  be  held  in  a  fairly  compact 
mass,  so  that  the  surface  to  be  cleaned  is  wiped  or  polished  and  at 
the  same  time  the  dust  is  held  by  the  cloth. 

Small  pictures  and  bric-a-brac  should  be  dusted  and  removed  from 
the  room  or  placed  in  a  pile  and  covered. 
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Draperies  and  portieres  should  be  taken  down  or  pinned  up. 

Furniture,  mirrors,  and  pictures  should  be  dusted  and  covered 
with  cloths. 

Radiators  or  registers  should  be  cleaned.  Each  register  should  be 
lifted  out,  placed  on  a  newspaper,  and  dusted  thoroughly  with  a 
brush  and  an  oiled  cloth.  The  hot-air  pipe  should  be  brushed  and 
the  screen  cleaned.  The  opening  should  be  covered  with  newspaper 
and  the  register  placed  over  it  to  prevent  dust  from  dropping  down. 

The  grate,  the  stove,  or  the  fireplace  should  be  cleaned. 

The  walls  and  ceiling  and  the  baseboards  should  be  brushed  and 
dusted. 

The  floor  and  floor  coverings  should  be  cleaned  according  to  the 
kind. 

While  the  dust  is  settling,  spots  should  be  removed  from  the  wood- 
work and  the  windows  washed  if  necessary  (see  p.  16). 

The  covers  may  then  be  removed  from  pictures  and  furniture,  and 
should  be  shaken  out  of  doors  if  possible. 

Then  the  room  and  furniture  should  be  dusted  thoroughly,  begin- 
ning at  the  top  of  the  room  and  working  down. 

When  a  room  is  cleaned  with  a  vacuum  cleaner,  the  order  of  pro- 
ceeding is  different.  The  room  is  first  dusted,  then  the  vacuum 
cleaner  is  used  on  upholstery,  hangings,  walls,  and  carpets  or  rugs, 
and  finally  the  floor  is  dusted.  By  this  method  of  cleaning  fewer 
articles  need  to  be  moved,  no  dust  is  scattered,  and  more  dirt  is 
actually  removed.  A  vacuum  cleaner,  therefore,  saves  labor,  even 
though  with  some  types  part  of  the  work  is  harder  than  sweeping. 

HOUSEHOLD  PESTS. 

Insect  and  animal  pests  are  not  only  disagreeable,  but  in  many 
cases  a  menace  to  health  and  injurious  to  the  house  and  furnishings. 
Scrupulous  cleanliness  everywhere  on  the  premises  is  the  best  pre- 
ventive, but  in  addition  the  following  precautions  should  be  taken: 
Screening  windows  and  outside  doors ;  filling  cracks  .and  holes  in 
floors  and  walls;  clearing  up  all  crumbs  and  bits  of  food  promptly; 
leaving  no  food  uncovered ;  keeping  garbage  in  closed  receptacles  and 
insisting  on  its  prompt  disposal ;  removing  or  disinfecting  all  decay- 
ing animal  or  vegetable  matter  in  or  near  the  house ;  covering  rain 
barrels  and  allowing  no  other  stagnant  water  in  or  near  the  house. 

In  spite  of  all  precautions,  insect  and  animal  pests  frequently  get 
into  a  house  and  must  then  be  exterminated  or  controlled.  Poisoning, 
trapping,  fumigating,  and  the  use  of  repellents  are  some  of  the 
methods  employed.  Unfortunately,  some  of  the  most  efficacious  are 
dangerous  to  human  beings  and  should  be  used  only  by  responsible 
persons.  Poisons  should  never  be  placed  where  they  can  be  taken 
by  accident,  and  special  care  should,  of  course,  be  used  to  keep  them 
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away  from  children.  Inflammable  or  explosive  materials  such  as 
gasoline  and  benzine  should  be  handled  with  the  usual  precautions 
(seep.  8). 

Ants. — ^Ants  are  attracted  by  various  food  substances,  especiaUy 
fats  and  sugars ;  therefore  these  foods  should  be  kept  in  closed  con- 
tainers and  crumbs  or  small  amounts  spilled  on  shelves  or  tables 
cleaned  off  at  once. 

The  most  effective  way  of  ridding  a  house  of  ants  is  to  find  and 
destroy  the  nest  by  treating  it  with  carbon  bisulphid,  benzine,  gaso- 
line, or  kerosene.  Or,  if  the  nest  itself  can  not  be  found,  oftentimes 
the  ants  may  be  traced  to  the  opening  or  crack  through  which  they 
enter.  Squirting  kerosene  into  it  or  plugging  it  with  cotton  saturated 
with  the  oil  will  in  many  cases  drive  them  away. 

A  temporary  expedient  for  controlling  ants  is  to  moisten  small 
sponges  with  sweetened  water  and  place  them  where  the  ants  are  most 
numerous.  Attracted  by  the  sugar  they  will  crawl  into  the  sponges 
and  may  be  killed  by  dropping  in  boiling  water.  The  sponges  should 
be  baited  again  with  the  sweetened  water,  and,  if  necessary,  set  in 
different  places  until  the  colony  leaves  the  house. 

A  more  effective  but  also  more  dangerous  method  is  to  moisten  the 
sponges  with  a  sirup  made  by  dissolving  1  pound  of  sugar  in  1  quart 
of  hot  water  and  adding  125.  grains  (about  i  ounce)  of  arsenate  of 
soda.  Some  of  the  ants  apparently  carry  this  poisoned  liquid  back 
to  the  nest  and  feed  it  to  the  others  there,  thus  gradually  killing  the 
entire  colony.  This  mixture  must  be  used  with  the  greatest  care,  as 
it  is  poisonous  to  both  human  beings  and  domestic  animals. 

Bedbugs. — ^Kerosene,  gasoline,  and  benzine  when  forced  into  cracks 
or  crevices  infested  by  bedbugs  are  effective  in  controlling  them. 
Successive  applications  should  be  made  at  intervals  of  3  or  4  days  for 
10  days  or  2  weeks  so  that  the  bugs  hatched  in  the  intervening  periods 
may  be  killed. 

Boiling  water  kills  both  bugs  and  eggs,  but  it  can  seldom  be  used, 
for  it  injures  paint  and  varnish.  A  solution  made  of  1  part  cor- 
rosive sublimate  to  6  parts  boiling  water  is  also  effective  and  may 
be  used  to  wash  furniture  and  woodwork.  Corrosive  sublimate  is 
a  deadly  poison  and  must  be  used  with  extreme  care. 

Fumigating  rooms  with  sulphur  will  also  kill  many  bedbugs  but 
can  not  be  depended  upon  for  extermination.  Sulphur  fumigation 
is  never  advised  for  rooms  containing  fine  wall  papers  or  valuable 
furnishing,  because  it  tends  to  bleach  colors. 

Carpet  beetles,  "buffalo  bugs,"  or  "buffalo  moths." — Carpet 
beetles  are  diificult  to  exterminate  once  they  become  established  in 
a  house  in  which  the  floors  have  carpets  tacked  over  them.  Bare 
floors  with  rugs  do  not  offer  them  the  same  advantages  for  hiding 
and  breeding. 
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If  these  pests  are  found,  the  carpets  should  be  taken  up,  thorou^y 
cleaned  outside  of  the  house,  sprayed  with  gasoline  or  benzine,  and, 
if  possible,  aired  and  sunned.  The  floor  should  be  thoroughly 
scrubbed  with  soapsuds,  special  attention  being  given  to  cracks  and 
crevices  along  baseboards,  and  sprayed  with  gasoline,  benzine,  or 
kerosene.  Before  the  carpet  is  replaced  the  cracks  should  be  filled 
with  a  crack  filler.  Closets  infested  with  these  beetles  should  be 
scrubbed  and  sprayed  in  the  same  way  as  floors.  Hydrocyanic-acid 
gas  and  sulphur  fumes  are  also  effectual  in  exterminating  carpet 
beetles. 

Cockroaches  or  waterbugs. — Several  varieties  of  these  are  preva- 
lent in  various  parts  of  the  country.  They  are  usually  attracted 
by  dampness,  bits  of  food  and  trash  of  all  kinds,  and  are  particu- 
larly difficult  to  get  rid  of  where  one  can  ^  not  control  conditions 
throughout  the  building.  Sprinkling  borax,  sodium  fluorid,  or 
pyrethrum  freely  and  persistently  day  after  day  wherever  cock- 
roaches appear  or  are  likely  to  hide  seems  to  be  a  fairly  successful 
method  of  extermination.    Of  all  powders  sodium  fluorid  is  the  best 

Small  dishes  filled  with  a  paste  made  of  plaster  of  Paris,  flour,  and 
water  placed  where  the  roaches  have  appeared  is  another  effective 
method.  Still  another  good  method,  which  has  the  added  advantage 
of  placing  the  poison  where  it  caix  not  be  accidentally  touched  by  a 
person  or  a  household  pet,  is  to  put  daubs  of  phosphorus  paste  <m  the 
inside  of  small  tubes  of  paper. 

Fleas. — ^If  a  room  becomes  infested  with  fleas,  the  carpet  or  rugs 
should  be  taken  out  of  doors,  cleaned,  and  sprayed  with  benzine 
or  gasoline.  The  floor  should  be  washed  with  soapsuds,  special  at- 
tention being  given  to  cracks  between  boards  and  along  baseboards, 
and  rubbed  or  sprayed  with  gasoline,  benzine,  or  kerosene. 

Flies. — So  far  as  possible  flies  should  be  kept  out  of  the  house  by 
the  use  of  screens ;  if  they  do  get  in,  every  effort  should  be  made  to 
drive  them  out  or  kill  them.  Flytraps,  fly  paper,  insect  powder,  and 
poisons  are  used.  One  of  the  best  means  of  killing  flies  is  to  place  a 
solution  made  of  1  part  formaldehyde  to  10  parts  water  in  fallow 
dishes  about  the  house.  A  piece  of  bread  in  each  dish  will  make  the 
bait  more  attractive. 

Moths« — ^Woolen  materials  and  garments  should  be  thoroughly 
cleaned,  brushed,  aired,  and  sunned  before  they  are  put  away,  in  order 
to  dislodge  any  moth  eggs  or  larvae  on  them.  Sealing  woolen  gar- 
ments in  clean,  heavy  paper  bags  will  keep  moths  out.  Tobacco* 
camphor,  naphthalene,  cedar,  and  tar  are  all  repellents  for  moths«  and 
are  of  value  if  garments  are  put  away  entirely  free  from  moths  and 
moth  eggs.  None  of  these  agencies,  however,  can  be  relied  on  to 
prevent  eggs  and  larvse  left  in  the  garment  from  developing  and  eat- 
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ing  the  woolens  if  they  are  left  on  open  shelves  or  in  very  loosely  con- 
structed containers.  Naphthalene  in  the  form  of  moth  balls  or  flakes, 
when  fresh  and  used  at  the  rate  of  one  pound  to  a  trunk  of  average 
size,  will  not  only  protect  clothing  stored  in  the  trunk  from  becoming 
infested,  but  will  kill  infestations  that  by  chance  escape  the  cleaning 
process.  Fumigation  by  carbon  disulphid  is  an  excellent  method  of 
immediately  killing  out  infestations  in  clothing  stored  in  tight  con- 
tainers and  can  not  be  recommended  too  highly.  Directions  for  this 
are  given  in  another  bulletin  of  this  series.* 

If  a  closet  becomes  infested  with  moths,  it  should  be  sprayed  or 
fumigated  as  suggested  for  carpet  beetles. 

Rats  and  mice. — ^AU  openings  through  which  rats  and  mice  would 
be  likely  to  enter  houses  should  be  closed  or  screened.  Holes  should 
be  filled  up  with  a  mixture  of  cement,  sand,  and  broken  glass  or 
crockery,  or  covered  with  a  sheet  of  metal. 

Traps  of  various  kinds  are  used  for  catching  rats  and  mice.  If  a 
house  is  badly  infested,  traps  should  be  set  in  several  places  at  a  time. 

Eats  and  mice  may  also  be  poisoned,  but  such  methods  are  usually 
more  to  be  recommended  for  bams,  poultry  houses,  and  outbuildings 
than  for  houses,  because  the  poisoned  animals  may  die  in  the  walls 
and  foundations  of  the  house,  making  it  almost  uninhabitable  for 
some  time.  Moreover,  the  poisons  used  are  extremely  dangerous, 
and  must  never  be  placed  where  a  person  or  household  animal  can 
reach  them  by  accident.  If  poison  must  be  used,  barium  carbonate 
is,  perhaps,  the  cheapest  and  most  eflfective.  One  way  to  use  it  is 
to  mix  1  teaspoon  of  the  mineral  with  8  teaspoons  of  rolled  oats, 
add  enough  water  to  make  a  stiff  paste,  and  place  this  poisoned 
bait  where  the  animals  are  known  to  run,  using  a  teaspoon  in  a 
place;  or  the  poison  may  be  spread  on  fish,  bread  and  butter,  or 
moistened  toast,  and  placed  in  the  runs.  Strychnine,  in  the  form  of 
crystals  of  strychnia  sulphate,  is  sometimes  employed  either  by  em- 
bedding the  dry  crystals  in  meat  or  toasted  cheese,  or  by  soaking 
oatmeal,  wheat,  or  com  in  a  strychnine  sirup  (1  ounce  of  crystals 
dissolved  in  1  pint  of  boiling  water  and  mixed  with  1  pint  of  thick 
sugar  simp),  but  this  poison  acts  too  quickly  to  be  advisable  for  use 
in  the  house. 

Silverfish. — ^These  insects  are  attracted  by  starch  and  are  particu- 
larly injurious  to  books,  papers,  and  starched  clothing.  Advantage 
may  be  taken  of  this  fact  in  destroying  them.  An  effective  method  is 
to  mix  about  1  teaspoon  (three-fourths  dram)  of  powdered  white 
arsenic  with  one-half  cup  of  flour,  make  a  thin  paste  by  adding 
boiling  water,  spread  it  on  small  pieces  of  cardboard,  and  place  them 
when  dry  where  the  silverfish  have  been  f  oimd. 
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Pyrethrum  and  sodium  fluorid  are  also  effective  in  controlling  these 
insects. 

Other  publications  of  this  department  giving  added  information 
about  household  .pests  are  listed  on  page  31. 

GENERAL  RULES  FOR  EASY  CLEANING. 

The  more  important  points  brought  out  in  this  bulletin  may 
be  summarized  as  follows: 

Keep  dirt  out  of  the  house  by  cleaning  the  walks,  steps,  porches, 
and  sills  regularly  and  often,  by  screening  windows  and  doors  near 
the  ground,  and  by  insisting  on  having  muddy  shoes  and  coats 
cleaned  or  left  outside. 

Lessen  the  nimiber  of  dust-collecting  places,  such  as  unnecessaiy 
cupboards,  grooved  and  carved  woodwork,  floors  with  cracks,  rough- 
finished  walls,  elaborately  carved  and  upholstered  furniture,  super- 
fluous draperies,  and  bric-a-brac. 

Remove  dirt  frequently  and  systematically.  This  keeps  the  house 
and  furnishings  in  better  condition  and  makes  the  need  of  heavy 
cleaning  less  frequent. 

Clean  by  taking  the  dirt  away,  not  by  scattering  it  to  settle  again 
elsewhere. 

Do  heavy  cleaning  a  little  at  a  time  to  avoid  the  hard  work  and  dis- 
comforts of  the  old-fashioned  spring  and  fall  housecleaning. 

Have  a  supply  of  good  cleaning  tools  such  as  your  work  calls  for 
and  keep  them  in  good  order  in  a  convenient  place. 

Use  water  and  cleaning  agents  sparingly  because  otherwise  they 
may  spoil  finishes  and  weaken  glue,  paste,  or  cement. 

Be  on  the  lookout  for  troublesome  insects  and  animals  and  take 
prompt  measures  to  get  rid  of  them  if  they  appear. 

Make  all  the  family  help  by  leaving  things  where  they  belong  and 
in  good  condition. 
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PUBLICATIONS   OF  THE  U.   S.   DEPARTMENT   OF  AGRICULTURE    OF 
INTEREST  IN  CONNECTION  WITH  THIS  BULLETIN. 

AVAILABLE  FOR  PRBS  DISTRIBUTION  BY  THE  DEPARTMENT.    . 

The  Farm  Kitchen  as  a  Workshop.     (Farmers'  Bulletin  607.) 

Removal  of  Stains  from  Clothbg  and  Other  Textiles.    (Farmers*  Bulletin  861.) 

Fire  Prevention  and  Fire  Fighting  on  the  Farm.    (Farmers'  Bulletin  904.) 

Farm  Home  Ck>nveniences.     (Farmers'  Bulletin  927.) 

Water  Systems  for  Farm  Homes.     (Farmers'  Bulletin  941.) 

Home  Laundering.     (Farmers'  Bulletin  1099.) 

Selection  of  Household  Equipment.     (Yearbook  Separate  646.) 

The  House  Ontipede.     (Farmers'  Bulletin  627.) 

Ck)€kroaehes.     (Farmers'  Bulletin  658.) 

Hydrocyanic-acid  Gas  against  Household  Insects.     (Farmers'  Bulletin  699.) 

Flytraps  and  Their  Operation.     (Farmers'  Bulletin  734.) 

House  Ants — ^Kinds  and  Methods  of  Control.    (Farmers'  Bulletin  740.) 

The  Bedbug.     (Farmers'  Bulletin  754.) 

C!arbon  Disulphid  as  an  Insecticide.    (Farmers'  Bulletin  799.) 

The  House  Fly.     (Farmers'  Bulletin  851.) 

House  Rats  and  Mice.     (Farmers'  Bulletin  896.) 

Fleas  and  Their  CJontroL     (Farmers'  Bulletin  897.) 

The  Silverfish  or  "  Slicker,"  an  Injurious  Household  Insect.  (Farmers'  Bulle- 
tin 902.) 

Some  Ck)mmon  Disinfectants.     (Farmers'  Bulletin  9^.)    ^ 

The  House  Rat,  the  Most  Destructive  Animal  in  the  World.  (Yearbook  Sepa- 
rate 726.) 

The  Arg^tine  Ant  as  a  Household  Pest.    (Farmers'  Bulletin  1101.) 

Book  Lice,  or  Psoclds,  Annoying  Household  Pests.     (Farmers'  Bulletin  1104.) 
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PIMPORARY  pastures  for  sheep  may  be  used  for 
all  or  part  of  the  grazing  season.  Their  use 
makes  it  possible  to  fit  the  flock  into  the  livestock 
farming  system  with  very  little  change  in  the  usual 
methods  of  producing  feed  and  pasturage  for  cattle 
and  swine. 

By  the  use  of  temporary  pastures  the  flockm aster 
is  able  to  maintain  a  uniform  milk  flow  of  the  ewes, 
which  insures  rapid  development  of  the  lambs  to 
market  size. 

The  use  of  temporary  pastures  assists  greatly  in 
the  prevention  of  infection  by  stomach  worms  and 
other  internal  parasites.  Frequent  changes  to  new 
pasturage  can  be  made  and  losses  by  death  and 
lack  of  thrift  prevented. 

A  system  of  temporary  pastures  for  sheep  raising 
permits  the  use  of  lands  of  low  fertility  and  at  the 
same  time  insures  a  revenue  from  them  without  an 
expensive  outlay  for  commercial  fertilizer.  Only 
lime,  phosphorus,  and  inoculating  material  are  nec- 
essary to  enable  poor  soils  to  produce  legumes. 

This  bulletin  explains  the  advantages  and  methods 
of  using  temporary  pastures  for  sheep  and  gives  re- 
sults of  experiments  conducted  at  the  Bureau  of 
Animal  Industry  experiment  farm,  Beltsville,  Md. 


Contribution  from  the  Bureau  of  Animal  Industry 

JOHN  R.  MOHLER,  Chief 

Waahington.  D.  C.  March,  lf21 
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CROPS  USED  FOR  TEMPORARY  PASTURES. 

ANY  ANNUAL  CROPS  that  are  sown  for  the  purpose  of  being 
pastured  off  before  maturity  are  called  temporary  pastures.' 
They  may  be  used  as  the  sole  pasture  crop  for  all  or  for  a  part  of  the 
^zing  season.  In  the  experiments  reported  in  this  bulletin  the 
experimental  flock  was  grazed  all  the  season  without  the  use  of  per- 
manent grass  pasture.  The  crops  were  grazed  off  in  the  following 
order :  Fall  rye,  fall  wheat,  alfalfa,  spring-sown  oats  and  peas,  rape, 
cowpeas,  soy  beans,  fall  barley,  and  fall  wheat. 

In  many  localities  fall  wheat  or  rye  is  grazed  during  winter  and 
early  spring  and  then  allowed  to  mature  a  grain  crop.  The  same 
practice  is  possible  with  spring-sown  cereals,  but  is  less  often  practi- 
cable with  cowpeas  and  soy  beans.  The  temporary  pasture  crops 
suitable  for  sheep  are  equally  valuable  for  hogs.  In  case  a  crop  is  to 
be  used  for  both  kinds  of  stock  the  feed  should  be  kept  fresh  for  the 
sheep,  either  by  dividing  the  field  or  having  the  hogs  follow  the 
sheep. 

Surplus  cereal  and  legume  crops  from  the  pastures  can  be  cured 
into  first-class  winter  roughage  for  sheep. 

Note. — R.  B.  Mlllin^  now  of  th©  Montana  Afirrlcultural  College,  assisted  in  the  early 
developm^it  of  the  experlAents  reported  In  this  bulletin. 

*  The  occasional  pasturing  of  a  permanent  crop  like  alfalfa  is  also  employed  in  a  system 
of  temporary  pastures. 
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ADVANTAGES  OF  TEMPORARY  PASTURES. 

The  use  of  temporary  pastures  aids  in  utilizing  the  economic  pe- 
culiarities of  sheep.  This  is  true  because  a  succession  and  a  variety 
of  fresh  forage  crops  produce  the  maximum  milk  flow  of  the  ewe, 
and  lambs  are  largely  a  milk  product.  The  lambs  most  in  demand 
at  the  markets  are  those  that  reach  a  desirable  weight  and  finish 
while  still  sucklings.  Returns  from  the  sale  of  such  lambs  are  the 
quickest  that  can  be  obtained  for  a  finished  product  in  any  line  of 
livestock  raising. 

Permanent  grass  pastures  are  well  suited  to  ewes  with  lambs,  but 
as  the  lambs  become  larger  and  able  to  use  more  milk  the  feed  is 
likely  to  be  cut  short  by  dry  weather.  Special  seedings  of  annual 
crops  at  different  dates  give  greater  assurance  of  good  milk-produc- 
ing pasture  when  most  needed.  In  most  parts  of  the  coimtry,  how- 
ever, lambs  can  be  marketed  best  before  the  usual  date  of  dry 
weather. 

On  most  high-priced  lands  a  ewe's  feed  can  be  produced  more 
cheaply  from  annual  crops  sown  to  be  grazed  than  on  permanent 
grass  pasture.  The  extent  to  which  the  extra  amount  and  value  of 
the  forage  crop  will  offset  the  extra  costs  of  fencing,  plowing,  and 
seeding  depends  upon  the  value  of  the  land. 

PREVENTION  OF  PARASITES. 

Prevention  of  infection  by  stomach  worms  and  other  internal 
parasites  is  one  of  the  most  general  and  important  advantages  to  be 
obtained  by  using  temporary  pastures  for  sheep.  Losses  by  death 
or  lack  of  thrift  are  most  serious  among  lambs  of  flocks  that  are  kept 
season  after  season  on  old  grasslands.  With  only  a  few  sheep  on  a 
large  area  of  grass  which  is  also  pastured  by  other  stock,  the  danger 
is  less  likely  to  be  serious.  With  closer  grazing  by  sheep  during 
several  months  of  each  season  the  danger  is  increased  and  is  most 
serious  in  sections  or  in  seasons  of  high  temperature  and  excessive 
moisture.  Alternating  permanent  pastures  during  the  season  does 
not  materially  lessen  the  danger. 

Though  rotation  of  temporary  pastures  is  the  most  practicable 
means  of  evading  stomach-worm  infection,  the  plan  requires  that 
the  flock  does  not  go  on  a  field  a  second  time  unless  the  land  has 
been  plowed  in  the  interim  or  time  enough  has  elapsed  to  cause  the 
death  of  the  stomach-worm  larvae  that  are  left  upon  the  field  grazed 
by  infected  sheep.* 

On  farms  provided  with  a  large  number  of  fields  with  fences  suit- 
able for  sheep,  a  succession  of  clean  temporary  f)astures  can  be  pro- 

'  Department  of  ARriculture  Circular  47,  **  The  Prevention  and  Treatment  of  Stomach 
Worms,"  expIainH  the  development  of  these  parasites  and  the  method  of  holding  them  is 
check  by  rotation  of  pastures. 
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vided.  In  most  cases  it-is  more  economical  and  more  satisfactory  to 
provide  permanent  or  movable  fences  for  a  number  of  smaller 
pasture  lots,  on  each  of  which  two  or  three  crops  can  be  grown  each 
season  to  a  stage  suitable  for  grazing.  On  larger  lots  a  system  of 
hurdles  can  be  used  to  permit  access  to  a  portion  furnishing  only 
one  or  two  days'  feed.  It  is  more  satisfactory  to  have  lots  of  a  size 
to  furnish  from  10  to  14  days'  feed  for  the  flock.  Two  weeks  is  the 
longest  time  that  one  piece  of  ground  should  be  used  during  the 
warmer  part  of  the  season.  Yoimg  lambs  are  most  susceptible  to 
injury  from  parasites  and  are  exposed  to  the  least  possible  danger 
if  moved  to  fresh  groimd  at  intervals  of  not  more  than  two  weeks. 

IMPROVEMENT  OP  SOIL. 

An  additional  advantage  in  using  temporary  pastures  for  sheep 
raising  is  the  improvement  of  the  soil.  The  greatest  demand  upon 
fertility  is  iavoided  by  not  requiring  the  crops  to  mature  seed.  All 
the  manure  is  distributed  upon  the  groimd  together  with  all  uneaten 
parts  of  the  crop.  With  legume  forages  the  gain  to  soil  is  especially 
valuable  and  allows  production  of  still  larger  crops  which  are  again 
returned  to  the  land  diminished  only  by  the  materials  contained  in 
the  increased  size  of  lambs  or  ewes  while  on  that  particular  crop. 

RESULTS  OF  EXPERIMENTS  WITH  TEMPORARY 

PASTURES. 

A  study  of  the  possibilities  of  sheep  raising  under  a  temporary 
pasture  system  was  begun  in  1916,  when  a  field  of  30  acres  at  the 
Bureau  of  Animal  Industry's  experiment  farm  at  Beltsville,  Md., 
was  set  aside  to  be  used  exclusively  for  sheep.  The  objects  and 
results  of  the  experiment  relate  to  amoimt  and  value  of  pasturage; 
carrying  capacity  and  value  of  various  crops ;  health  of  sheep ;  size 
of  lots  and  methods  of  fencing  and  grazing ;  effect  on  the  land. 

AMOUNT  AND  VALUE  OF  PASTURAGE. 

On  the  30-acre  field  used  in  this  experiment  sufficient  pasturage 
was  produced  to  furnish  an  average  of  505  days'  grazing  on  each  acre 
for  a  mature  ewe.  This  is  equivalent  to  about  2  sheep  an  acre  for  a 
season  of  250  days,  or  2J  sheep  for  a  200-day  period.  This  pasturage 
is  much  more  than  could  be  obtained  from  perennial  grass  grown  on 
land  of  the  character  and  value  of  that  used  in  the  experiment,  but 
not  more  than  can  be  obtained  from  the  best  blue-grass  pastures. 
Good  land  used  for  such  a  succession  of  temporary  pastures  should 
produce  from  50  to  100  per  cent  more  pasturage  than  was  obtained  in 
this  instance. 

In  a  system  like  this  there  is  not  much  choice  of  crops  to  be  used  in 
different  months.    It  is  chiefly  necessary  to  make  sure  of  having  one 
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crop  ready  when  the  preceding  one  is  finished.  All  the  crops  used  in 
1919  stimulated  a  good  flow  of  milk  in  the  ewes,  produced  good 
growth  in  the  lambs,  and,  after  weaning,  put  the  ewes  in  good  condi- 
tion for  fall  breeding. 

The  ewes  and  lambs  were  all  purebred  Southdowns.  Some  of  the 
ewes  raising  lambs  received  a  half  pound  of  grain  each  daily  until 
May  10,  and  22  head  of  ewes  in  a  fall  breeding  experiment  received  a 
light  feed  of  grain  during  Septemba*  and  October.  All  the  lambs 
were  kept  for  breeding  purposes  and  were  fed  some  grain  throughout 
the  sunamer.  In  calculatmg  how  far  the  feed  actually  produced 
would  go  for  grown  sheep  it  was  considered  that  a  lamb  ate  one- 


FiG.  1. — Wheat  Is  a  very  satisfactory  spring  forage.     Yearling  ewes  on  wheat  at  Belts- 
ville,  Md.,  March  10,  1917. 

fourtli  as  much  as  a  sheep  until  July  1,  and  after  that  one-half  as 
much.  Putting  in  the  crops  used  in  1919  required  60  acres  of  plowing 
and  seeding,  a  total  of  520  hours'  work  for  a  man  and  a  team. 

Under  the  conditions  of  this  experiment  fall-sown  wheat  and 
spring  seedings  of  oats  and  peas  ^  have  been  most  satisfactory  for 
grazing  in  spring  and  early  summer.  Soy  beans  are  ready  for 
grazing  about  the  middle  of  July  and  furnish  most  of  the  feed  until 
October.  In  November  fall-sown  wheat  and  rye  have  been  used 
most,  though  late  seedings  of  corn  and  velvet  beans  were  used  in 
1919.    The  land  is  still  too  poor  for  rape,  a  good  stand  having  been 

»  Oats  and  field  peas,  sown  together  at  the  rate  of  li  bushels  of  each  per  acre. 
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secured  in  1919  for  the  first  time  on  IJ  acres  that  had  received  an 
extra  coating  of  manure. 

Two  crops  were  grown  in  1919  on  each  forage  lot.  In  the  lati- 
tude of  southern  Maryland  three  crops  can  be  raised  on  one-third 
the  area  where  the  land  is  used  in  the  manner  described. 

CARRYING  CAPACITY  AND  USE  OF  VARIOUS  CROPS. 

The  number  of  days  of  grazing  from  1  acre  of  each  crop  in  1919 
was  as  follows,  calculated  on  its  pasture  value  for  one  mature  ewe. 


Days. 
Rape 392 

Soy  beans 319 

Oats  and  pi»as ..  319 

Wheat 309 


Daj's. 

Cowpeas 210 

Alfalfa 882 

Barley 278 

Rye ISO 


Pasturing  on  wheat  and  rye  began  at  the  same  time,  April  8. 
The  wheat  continued  to  be  suitable  for  use  until  the  first  week  in 


Fig.  2.— T^mba  In  alfalfa,  Beltsvllle,  Md.,  July  7,  1917. 

ilay.  A  second  growth  was  grazed  later  by  a  bunch  of  yearling  ewes. 
Rye  is  not  relished  by  the  sheep  so  much  as  wheat,  and  heads  out 
more  quickly.  In  this  stage  sheiiep  do  not  eat  either  leaves  or  heads 
to  the  same  extent  that  they  eat  wheat. 

Kye  is  especially  valuable  for  winter  grazing  in  the  Southern 
States.  In  winter-wheat  sections  that  crop  is  grazed  in  winter  and 
part  of  the  spring  with  great  advantage  to  the  animals  and  to  the 
grain  crop  as  well. 

Alfalfa  was  used  in  May  and  again,  for  ewes,  in  October.  This 
crop  does  not  fit  well  in  a  temporary  pasture  system  on  account  of 
the  likelihood  of  larvsB  left  on  the  ground  at  one  grazing  infecting 
sheep  at  a  later  grazing.    Cutting  one  crop  for  hay  before  the  second 


Digiti 


zed  by  Google 


8  Farmers'  Bulletin  1181. 

grazing  may  reduce  this  danger,  but  does  not  wholly  overcome  it 
Any  such  risk  from  feeding  the  cured  hay  would  be  slight. 

Oats  and  peas  grown  together  furnish  most  of  the  grazing,  after 
using  the  wheat,  until  rape  and  soy  beans  are  ready.  The  oats  and 
peas  may  be  sown  early,  and  seedings  at  different  dates  insure  later 
pasturage  that  is  still  succulent  and  tender.  Our  first  seeding  of  the 
crop  in  1919  was  on  April  6,  and  it  was  ready  for  grazing  on  May  28. 

Eape,  as  stated,  has  not  been  largely  used  on  the  land  described, 
because  of  the  low  fertility  of  the  soil.  The  crop  of  1919  was  planted 
on  April  10  and  required  10  weeks  to  be  ready  for  pasturage.  Plant- 
ings made  in  warmer  weather  should  grow  more  rapidly,  but  in  mid- 
summer rape  becomes  bitter  and  is  not  relished  so  much  as  earlier. 
On  rich  land  rape  can  be  the  main  forage  crop  from  the  time  the 


Fig.  3. — Ewes  and  lambs  In  rape,  Beltsyllle,  Md.,  June  20,  1917. 

first  seeding  is  ready  for  use.  Well-grown  plants  withstand  a  good 
deal  of  frost,  and  thcjcrop  should  be  useful  for  extending  the  grazing 
season  late  into  the  fall.  Lambs  require  several  days  to  learn  to  eat 
rape  readily,  and  it  is  an  advantage  if  they  can  spend  a  few  hours 
each  day  on  some  other  crop  until  they  have  learned  to  like  rape. 
Bloating  rarely  occurs  in  sheep  pasturing  on  rape,  but  it  is  well  to 
see  them  frequently  during  the  first  few  days  on  this  crop  or  in 
frosty  weather.  Rape  ordinarily  yields  better  and  is  grazed  with 
less  waste  when  planted  in  drills. 

Soy  beans  in  the  1919  rotation  of  forages  were  planted  from  June 
11  to  August  4.  Pasturing  of  the  earliest  planting  was  begun  one 
month  after  seeding,  though  it  is  usually  desirable  to  allow  5  or  6 
weeks  between  seeding  and  grazing.  This  particular  crop  of  3  acres 
carried  66  lambs  for  14  days  in  July  and  then  70  ewes  for  another  9 
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days.  After  25  days  there  was  new  growth  enough  to  carry  35 
ewes  for  18  days.  This  feature  of  making  new  growth  after  being 
grazed  is  a  valuable  one  in  soy  beans,  and  sheep  and  lambs  eat  the 
crop  with  great  jelish. 

Cowpeas  are  planted  at  the  same  time  as  soy  beans  and  grow  at 
about  the  same  rate.  They  produce  feed  similar  in  amount  to  that 
obtained  from  soy  beans,  but  are  less  palatable  for  lambs,  and  the 
crop  does  not  make  so  much  of  a  second  growth  as  do  soy  beans. 
The  arrangement  of  the  fields  used  in  this  experiment,  the  order  of 
seeding  and  grazing  the  crops,  and  the  amount  of  pasturage  pro- 
duced are  shown  in  the  map  of  the  field  in  figure  6. 


Fig.  4. — Lambs  in  soy  beans,  BeltsvlUe,  Md.,  July  10,  1917. 
HEALTH  OF  SHEEP. 

Prevention  of  injury  by  internal  parasites  is  a  principal  advantage 
of  providing  temporary  pastures  for  sheep  under  a  plan  that  allows 
their  going  to  fresh  ground  at  intervals  of  not  more  than  2  weeks. 
It  is  considered  that  most  flocks  have  some  degree  of  infection  of 
stomach  worms.  In  warm,  moist  weather  the  eggs  in  the  drop- 
pings of  the  older  sheep  develop  in  a  few  days  into  larv8B,  which  are 
especially  injurious  when  taken  up  by  lambs.  These  larvse  are 
largely  destroyed  when  laiid  is  plowed,  and  it  is  for  this  reason  that 
plowing  is  recommended  in  reseeded  land  after  a  crop  has  been 
pastured. 

Older  sheep  are  less  susceptible  than  lambs  to  thg  effects  of  stomach 
worms.  There  is  less  danger  in  allowing  them  to  remain  longer  than 
2  weeks  on  the  same  ground  or  in  using  up  feed  left  in  fields  from 
which  lambs  have  been  removed.  Because  of  the  continued  chance 
of  infection  of  lambs  from  grass  along  fence  rows  and  in  unplowed 
15637'— 21 2 
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yards  and  barn  lots  complete   freedom   from  parasites  is  seldom 
obtained. 

In  pasturing  ewes  and  lambs  in  our  experiments  of  the  last  two 
years  stomach  worms  have  not  been  found,  except  in  a  few  cases 
in  August  and  September,  and  these  were  overcome  by  giving  the 
copper-sulphate  treatment.  In  flocks  changed  to  fresh  ground  every 
2  weeks  treatment  would  seldom,  if  ever,  be  needed  for  lambs  mar- 


FiG.  5. — Feeding  gtsAn  to  Iambs  in  an  inclosure  in  the  field. 

means  of  a  creep. 


Lambs  have  access  by 


keted  in  June  and  July.  Temporary  pastures  on  clean  land  are 
particularly  useful  for  ewe  lambs  retained  as  breeders,  though  treat- 
ment for  parasites  may  sometimes  be  advisable  and  may  safely  be 
used  as  a  precautionary  measure.* 

The  order  in  which  various  crops  were  used  and  the  length  of  time 
spent  upon  each  is  shown  below  for  the  flock  containing  the  young 
lambs  and  for  the  lambs  alone  after  the  time  of  weaning. 

^Medicinal  treatment  for  stomach  worms  is  described  in  Department  of  Agrfcaltnre 
Circular  47. 
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Order  of  grazing  flock  of  ewes  and  lambs  followed  by  lambs  alone  in  experi- 
mental vork. 


Date. 


Crop. 


Field  No. 


Acres  in 
field. 


Number    Number 
oflambs.    ofewes. 


1919. 

Apr.  8  to  19 

Apr.20to26 

Apr.  27  to  May  8.. 

May9to27 

May  28  to  June  10. 
iuoelltol7. 


June  18  to  July  1 1 do 

July2tol2 

July  13  to  25 

Jaly20to8ept.  11 

Sept.  12  to  Oct.  10 

Ort.llto26 

Oct.  2ft  to  Not.  5 

Nor.5to25 


Fall  wheat 

Rye 

Wheat 

Alfeltft , 

Oats  and  peas. . 
do...:.... 


Rape 

Soybeans 

do 

do 

Com  and  velvet  beans. 

Fall  barley 

Fall  wheat 


3 
6 
4 

8 
5 

1 
2 
3 
6 
9 
5 
2  and  10 


3 
3 

5.3 
2 

5.8 
3.7 


3 

3 

3 

3 

2 

5.8 

9 


(») 

I 


44 
44 

5S 
6^ 
56 
56 
15 


1  Part  of  10. 
J  Other  part  of  10. 
*  Not  grazed. 

From  April  17  to  June  18, 14  dry  and  y^arWrnr  Cfwee  followed  the  ewes-and-lambs  flock. 
After  Jujy  2,  the  70  ewes  followed  the  lamJM  and  also  graced  Field  10, 3.7  acres  soy  beans,  and  Field  4, 
5.3  acres  com  and  soy  beans. 

SIZE  OF  LOTS  AND  METHODS  OF  FENCING  AND  GRAZING. 

The  convenient  size  for  temporary  pasture  lots  is  determined 
mainly  by  the  size  of  the  flock.  For  health  and  for  economical  use 
of  the  pasturage  it  is  undesirable  to  keep  sheep  on  the  same  ground 
more  than  from  10  to  14  days.  The  most  generally  useful  size  of  lot 
is  1  acre  to  26  sheep.  This  area  on  an  average  furnished  14  days' 
feed. 

Arranging  the  size  of  lots  on  the  basis  of  1  acre  to  25  sheep  is  more 
satisfactory  than  seeding  larger  areas  and  using  hurdles  to  permit 
advance  to  fresh  feed  each  day.  Less  labor  is  necessary  and  by  going 
to  entirely  new  ground  after  10  or  12  days  the  danger  of  picking  up 
parasite  larvsB  on  ground  grazed  over  earlier  is  prevented.  With  a 
1-acre  lot  for  25  ewes  or  correspondingly  larger  ones  for  larger  flocks 
it  is  an  added  advantage  if  their  length  is  two  or  three  times  the 
breadth.  With  a  heavy  crop  of  forage  that  would  last  longer  than 
was  considered  safe  to  hold  the  flock  on  the  same  ground,  a  short 
piece  of  cross  fence  can  readily  be  put  down  to  divide  the  pasture  into 
two  parts.  The  smaller  lots  are  also  convenient  with  purebred  flocks 
to  provide  for  the  separate  pasturing  of  smaller  lots  of  ram  and  ewe 
lambs. 

Movable  fencing  is  not  likely  to  be  satisfactory  for  the  outside-lot 
fences  unless  the  whole  area  to  be  used  lies  in  a  long  strip  with  side 
fences,  when  only  two  end  pieces  need  to  be  in  place  at  one  time  for 
the  groimd  being  grazed. 

A  handy  style  of  movable  fence  consists  of  a  roll  of  32-inch  woven 
wire  supported  by  posts  made  of  half-inch  iron  rods.    This  post  is 
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known  as  the  Illinois  post.**  Eight  inches  from  the  foot  there  is  a 
branch  at  right  angles  to  the  post.  This  branch  runs  out  6  or  8 
inches  and  turns  downward  parallel  with  the  post  itself.  This  post 
can  be  set  readily  by  pressing  on  the  branch  with  the  foot.  The  shape 
of  the  bottom  part  gives  bracing  enough  to  prevent  pushing  over  by 
the  sheep.  The  bottom  of  the  fence  is  kept  in  place  by  passing  the 
post  between  two  of  the  lower  wires.  The  top  wire  lies  in  a  groove 
made  in  the  top  of  the  post. 

EFFECT  ON  THE  LAND. 

An  increase  of  100  per  cent  in  the  amount  of  pasturage  produced 
has  been  obtained  during  four  years'  use  of  30  acres  of  land  for  tem- 
porary pasture  experiments  described  in  this  bulletin.  In  1916  this 
30-acre  field  used  exclusively  in  growing  temporary  pasture  crops 
grazed  by  sheep  carried  6  yearling  ewes  and  22  2-year-old  ewes  with 
24  lambs.  They  were  in  rather  low  condition  at  the  close  of  the  pas- 
ture season.  In  1919  the  same  land  furnished  good  grazing  for  70 
ewes  and  66  lambs  for  200  days  and  a  considerable  quantity  of  un- 
used feed  was  plowed  imder. 

This  field  is  a  low-lying,  flat  piece  of  land  decidedly  below  average 
fertility.  The  results  obtained  are  far  below  what  would  be  secured 
on  many  farms,  and  demonstrates  the  advantages  and  general  style 
of  practicing  such  a  system  rather  than  maximum  quantity  of  feed 
which  can  be  produced.  The  soil  is  a  heavy,  silty  clay,  parts  of 
which,  even  after  tile  draining,  are  at  times  too  wet  for  plowing  in 
summer  months.  It  had  been  badly  run  down  by  cropping  without 
manure,  as  is  shown  by  the  poor  returns  in  1916,  a  season  of  average 
rainfall.  The  improvement  in  soil  condition  has  been  due  to  the 
manure  left  distributed  upon  the  land  by  the  sheep,  to  the  plowing 
in  of  unused  parts  of  crops,  and  to  other  beneficial  effects  of  legume 
crops,  soy  beans  in  particular.  In  order  to  get  satisfactory  crops  of 
cowpeas  and  soy  beans  40  tons  of  groimd  limestone  and  2  tons  of  acid 
phosphate  in  all  were  applied  to  25  acres  of  the  field  in  the  fall  of 
1916  and  in  1917.  During  the  last  three  seasons  16  acres  also  received 
a  single  application  of  manure  at  the  rate  of  10  tons  of  fresh  manure 
per  acre. 

The  soil  is  too  heavy  to  be  benefited  by  trampling;  in  fact,  holding 
the  sheep  on  the  lots  in  wet  times  has  had  a  harmful  effect.  The 
sheep  were  kept  night  and  day  upon  the  crop  in  use  without  access  to 
any  other  pasturage.    Shade  and  water  were  provided  in  each  lot. 

*The  Illinois  post  and  other  kinds  of  equipment  for  sheep  raisers  are  illustrated  and 
described  In  Farmers'  Bulletin  810,  "  Equipment  for  Farm  Sheep  Raisins.*' 
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FiQ.  6. — ^Dia^ram  showing  the  rotation  of  crops  and  the  amount  qf  grazing  afforded  by 
each  field  on  the  apeciallEed  sheep  farm  at  Beltsvllle,  Md.,  1919. 
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FORAGE  ROTATIONS  FOR  DIFFERENT  SECTIONS. 

Although  the  crops  described  seem  best  adapted  to  the  sectipn 
near  Washington,  in  which  the  farm  is  situated,  it  does  not  follow 
that  they  would  be  best  for  sections  in  which  climatic  conditions  are 
very  dissimilar.  For  instance,  in  New  York  and  the  New  England 
States,  rye,  oats  and  field  peas,  and  rape  should  form  the  principal 
part  of  the  rotation,  with  alfalfa  or  permanent  pasture  to  fill  the  gap 
between  rye  and  oats  and  field  peas,  the  last  two  being  grown  together. 
Plantings  of  rape  following  both  of  the  crops  would  furnish  feed 
in  the  autumn  as  long  as  the  sheep  could  be  left  out. 

In  the  South  Atlantic  and  Gulf  Coast  States  a  greater  variety  of 
forage  crops  is  available  from  which  to  make  selection.  The  follow- 
ing table  indicates  groups  from  which  sdection  could  be  made,  to- 
gether with  the  months  which  they  would  be  most  desirable  for  sheep 
pasture. 


Group. 

Crops. 

Time  available  for 
pasturing. 

1 

Wheat,  oats,  rye,  Italian  rye  grass,  or  rape 

Jan.  1  to  Apr.  30. 
Mar.  1  to  June  30. 

1  2 

LespecfeEa,  fimnnda  crass',  carpet  grass 'ripe  oats,  alfalfa 

3 

Early  varieties  of  soy  T>eans  and  oowpeas.  .*! '. 

June  1  to  July  30. 

4 

5 

LateVarieties  of  soy  beans,  oowpeas,  velvet  beans,  sorghum  and  miUet . . . 
Winter  rye,  oats,  barley,  wheat,  and  rape 

July  1  to  Nov.  30. 
Oct.  15  to  Dec.  31. 

lOroup  2  could  be  out  later  fbr  hay. 

Group  2  consists  of  meadow  or  permanent  pasture  plants  which 
could  be  pastured  for  a  few  weeks  each  spring  without  danger  of 
serious  infection  from  stomach  worms.  The  choice  of  the  crops  from 
each  of  these  groups  should  depend  upon  the  degree  of  success  with 
which  they  are  grown  in  any  particular  section. 

ROTATIONS   WITH   PERMANENT   PASTURES,   STUBBLE 
FIELDS,  AND  TEMPORARY  PASTURES. 

When  it  is  not  practicable  to  use  a  system  of  temporary  pastures  to 
provide  the  change  of  pasture  necessary  for  protection  from  parasites, 
an  effective  system  can  be  arranged  in  the  regular  crop  fields  of  most 
stock  farms,  provided  there  is  a  sufficient  number  of  fields  havirtg 
sheep  fence.  It  is  necessary  that  the  lambs,  and  so  far  as  possible  the 
ewes,  should  be  moved  to  new  pasturage  at  intervals  of  not  longer 
than  2  weeks  without  returning  to  any  land  that  has  not  been  plowed 
since  it  was  grazed  by  sheep.  In  freezing  weather  these  frequent 
changes  are  not  required  from  a  health  point  of  view. 

In  a  plan  of  providing  a  change  of  pastures  in  a  stock-farm  crop 
rotation,  the  earliest  grazing  is  furnished  by  fall-sown  wheat  or  rye. 
This  can  be  used  for  2  weeks  in  freezing  weather  even  though  the 
crop  has  been  grazed  previously  during  the  winter.  Following  this, 
the  flock  is  placed  on  permanent  grass  pasture  upon  which  there  were 
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no  sheep  during  the  previous  year.  If  the  second,  or  grass  pasture, 
free  from  infection,  is  not  available,  a  red-clover  crop  is  used.  Ordi- 
narily this  would  be  the  same  land  upon  which  the  sheep  grazed  wheat 
at  the  beginning  of  the  previous  year.  In  most  sections  the  danger 
of  infection  in  such  case  would  not  be  a  serious  one.  By  the  time  the 
third  change  is  necessary  some  clover  fields  have  usually  been  har- 
vested for  hay  and  the  second  growth  can  be  used  for  grazing.  At 
this  time  of  year  (early  fall)  on  farms  producing  such  crops  as  men- 
tioned for  other  livestock,  lambs  will  usually  be  marketed.  The  ewes, 
if  necessary,  can  return  to  some  of  the  same  land  previously  used. 
This  does  not  allow  the  same  degree  of  protection  from  parasites  as 
would  exist  if  there  were  no  pasturing  the  second  time  without  inter- 
vening plowing,  but  the  effects  of  the  parasite  are  less  serious  in  older 
sheep,  and  treatment  can  be  given  to  those  ewes  that  show  the  need  of 
it,  to  prevent  a  serious  setback. 

For  ewes  or  for  lambs  that  are  carried  later  in  the  year,  later  pas- 
turage is  furnished  in  the  stubble  fields  of  the  grain  crops,  and  after 
that  from  rape  sown  in  the  cornfields.  <  At  a  still  later  time  the  early 
fall-sown  grain  furnishes  pasturage  until  the  coming  winter. 

One  or  two  acres  of  rape  or  some  other  forage  prop  will  usually  be 
found  desirable  as  an  insurance  against  possible  shortage  of  pas- 
turage in  other  fields,  and  more  particularly  as  a  safe  and  satisfactory 
feed  for  ewe  lambs  retained  for  breeding,  and  which  can  not  safely 
remain  with  the  ew^,  particularly  if  the  latter  are  spending  part  of 
their  time  upon  land  that  may  be  infected. 

SPECIALIZED  SHEEP  FARMING. 

At  present  farms  devoted  mainly  to  sheep  raising  are  not  nimierous. 
The  opportunity  exists  for  specializing  in  sheep  raising  with  the 
same  prospects  of  profit  as  are  to  be  obtained  from  specializing  in 
other  lines  of  livestock  production.  In  a  plan  of  specialized  sheep 
raising  larger  reliance  necessarily  would  be  placed  upon  temporary 
pastures.  The  results  of  experiments  reported  in  this  bulletin  demon- 
strate that  with  the  rotation  of  grazing  and  plowing  for  reseeding, 
land  can  be  stocked  heavily  with  sheep  year  after  year  without  the 
development  of  serious  difficulties.  The  necessary  winter  feed  for  a 
specialized  sheep  farm  can  be  produced  in  connection  with  the  regular 
temporary  pastures.  Extra  seedings  of  leguminous  crops  can  be  har- 
vested for  hay,  and  in  most  seasons  there  is  likely  to  be  a  part  of  some 
crop  which  is  not  needed  for  pasturing  and  can  be  cured  for  winter 
feeding.  With  the  production  of  silage  for  a  part  of  the  roughage  fed 
in  winter  the  amount  of  land  required  is  reduced  to  a  minimum. 

MOST  SUITABLE  SOILS. 

Land  suitable  for  a  system  of  this  kind  should  be  level  or  only 
slightly  rolling,  and  of  a  rather  heavy  soil  texture  in  order  that  it 
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will  not  wash  readily  with  the  plowing  necessary  to  provide  the  maxi- 
mum amount  of  pasturage  and  protection  from  parasites. 

PROTECTION  FROM  DOGS. 

One  of  the  principal  drawbacks  to  sheep  raising  in  the  Eastern 
States  is  the  damage  done  by  sheep-killing  dogs.  Practical  protection 
may  be  had  in  this  system  of  farming  by  making  the  outside  fence 
dogproof.*  The  construction  of  a  fence  of  this  sort,  although  prac- 
tically impossible  on  lands  generally  used  as  sheep  pastures,  is  easily 
accomplished  with  little  additional  expense  in  level-lying  lands  as 
mentioned  above. 

DISTRIBUTION  OP  LABOR. 

At  present  the  labor  situation  is  one  of  the  principal  problems  in 
carrying  on  many  agricultural  projects.     Day  labor  is  practically 
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Fio.  7. — Showing  a  practical  rotation  of  crops  for  each  field  for  Central  Atlantic  and 

Corn-Belt  States. 

a  thing  of  the  past,  so  it  is  necessary  for  the  farmer  to  arrange  his 
work  so  that  he  will  be  able  to  give  constant  employment  to  all  his 
men. 

Specialized  sheep  farming  oflFers  the  advantage  of  more  even  dis- 
tribution of  labor  throughout  the  year  than  most  other  forms  of  spe- 
cialized farming.  There  is  no  particular  rush  season,  as  the  lambing 
season  is  over  before  the  land  is  ready  for  spring  planting.  Other 
plantings  are  necessarily  made  from  time  to  time  throughout  the 
summer  in  order  that  fresh  pasturage  may  be  available  at  all  times. 
Such  harvesting  as  must  be  done  comes  at  different  times  throughout 
the  year  when  feed  is  available  for  cutting. 

Figure  7  shows  a  model  farm  plan  for  specialized  sheep  raising, 
and  indicates  a  practical  rotation  of  crops  for  each  field  for  Central 
Atlantic  and  Corn-Belt  States. 

•  See  figure  27,  Farmers'  Bulletin  810,  '*  Equipment  for  Farm  Sheep  Baiting.'* 
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SUMMARY. 

1.  Sheep  can  be  successfully  and  economically  raised  with  tempo- 
rary pastures. 

2.  Numerous  forage  crops  may  be  used  for  these  pastures.  The 
kinds  used  should  depend  largely  upon  the  soil  and  climatic  conditions 
in  which  they  are  to  be  grown. 

3.  More  sheep  can  be  raised  per  acre  on  temporary  pastures  than 
could  be  raised  on  permanent  pastures  on  soils  of  equal  fertility. 

4.  Pasturing  sheep  on  annual  crops  makes  it  possible  to  rotate  pas- 
tures more  frequently  and  thus  lessen  the  danger  of  infection  by 
stomach  worms  and  other  internal  parasites. 

5.  Temporary  pastures,  because  they  furnish  an  abundance  of  suc- 
culent green  feed  at  all  times,  tend  to  increase  the  milk  flow  and  make 
it  more  even  throughout  the  lactation  period. 

6.  Wheat,  where  it  can  be  successfully  grown,  provides  better 
winter  and  early  spring  pasture  for  sheep  than  rye. 

7.  Oats  and  field  peas  together  make  an  excellent  spring  pasture 
for  sheep. 

8.  On  rather  fertile  land  rape  is  the  most  economical  forage  for 


9.  Soy  beans  make  one  of  the  best  temporary  pasture  crops  for 
sheep  where  the  soil  is  thin.  This  crop  can  be  pastured  from  July 
until  the  first  frost. 

10.  Either  alfalfa  or  sweet  clover  makes  a  very  satisfactory  pasture 
for  sheep,  but  care  should  be  used  to  prevent  bloat. 

11.  Pasturing  sheep  on  small  areas  intensively  cultivated  makes  it 
practicable  to  protect  sheep  from  dogs  by  the  use  of  a  dogproof  fence. 

12.  Specialized  sheep  farming  provides  an  equal  distribution  of 
labor  throughout,  thus  eliminating  one  of  the  principal  farm  prob- 
lems. 
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TEMPORARY  pastures  for  sheep  may  be  used  for 
all  or  part  of  the  grazing  season.  Their  use 
makes  it  possible  to  fit  the  flock  into  the  livestock 
farming  system  with  very  little  change  in  the  usual 
methods  of  producing  feed  and  pasturage  for  cattle 
and  swine. 

Ry  the  use  of  temporary  pastures  the  flockmaster 
.is  able  to  maintain  a  uniform  milk  flow  of  the  ewes, 
which  insures  rapid  development  of  the  lambs  to 
market  size. 

The  use  of  temporary  pastures  assists  greatly  in 
the  prevention  of  infection  by  stomach  worms  and 
other  internal  parasites.  Frequent  changes  to  new 
pasturage  can  be  made  and  losses  by  death  and  lack 
of  thrift  prevented. 

A  system  of  temporary  pastures  for  sheep  raising 
permits  the  use  of  lands  of  low  fertility  and  at  the 
same  time  insures  a  revenue  from  them  without  an 
expensive  outlay  for  commercial  fertilizer.  Only 
lime,  phosphorus,  and  inoculating  material  are  nec- 
essary to  enable  poor  soils  to  produce  legumes. 

This  bulletin  explains  the  advantages  and  methods 
of  using  temporary  pastures  for  sheep  and  gives 
results  of  experiments  conducted  at  the  U.  S.  Animal 
Husbandry  Experiment  Farm,  Heltsville,  Md. 


Wflfthinirton  D  C  Issued  March,  1921 

Wastiington,  u.  C.  Revised  April.  1932 


Digiti 


zed  by  Google 


RAISING  SHEEP  ON  TEiMPORARY 
PASTURES 


Bj  F.  R.  Marshall  and  C.  G.  Potts,  Animal  Husbandry  Division, 
Burettu  of  Animal  Industry 


CONTENTS 


Pagf* 

Crops  u«ecl  for  temporary  pastures —  I 

Ad'vmntaf^H  of  temporary  pastures.  _  2 

Aid    In  control  of  parasltps 2 

Improvement  of  soil 3 

Resalti^    of  experiments  with  tempo- 
rary   pastures 3 

Amount  and  value  of  panturage.  8 
Carrying    capacity    and    use    of 

irarious  crops 6 

Health  of  sheep 7 

Size    of    lots    and    methods    of 

fencing  and  grazing 0 


Page 
Results  of  experiments  with   tempo- 
rarypastu  res. —Continued- 
Effect  on  the  land ft 

Forage  rotations  for  different  sec- 
tions   10 

Rotations  with  permanent  pastures, 
stubble  fields,  and  temporary  pas- 
tures    11 

Specialized  sheep  farming irt 

Most  suitable  soils 13 

Protection  from  dogs 13 

Distribution  of  labor 14 


CROPS  USED  FOR  TEMPORARY  PASTURES 

AXTT  ANNUAL  CROPS  that  are  sown  for  the  purpose  of  being 
L.  pastured  off  before  maturity  are  called  temporary  pastures.^ 
Xhey  may  be  used  as  the  sole  pasture  crop  for  all  or  for  a  part  of  the 
grazing  season.  In  the  experiments  reported  in  this  bulletin  the 
experimental  flock  was  grazed  all  the  season  without  the  use  of  per- 
manent grass  pasture.  The  crops  were  grazed  off  in  the  following 
order :  Fall  rye,  fall  wheat,  alfalfa,  spring-sown  oats  and  peas,  rape, 
coiw^peas,  soybeans,  fall  barley,  and  fall  wheat. 

In  many  localities  fall  wheat  or  rye  is  grazed  during  the  winter  and 
ea^rly  spring  and  then  allowed  to  mature  a  grain  crop.  The  same 
practice  is  possible  with  spring-sown  cereals,  but  is  less  often  practi- 
cable with  cowpeas  and  soybeans.  The  temporary  pasture  crops 
suitable  for  sheep  are  equally  valuable  for  hogs.  In  case  a  crop  is  to 
be  used  for  both  kinds  of  stock  the  feed  should  be  kept  fresh  for  the 
sbeep,  either  by  dividing  the  field  or  having  the  hogs  follow  the 
sbeep. 

Surplus  cereal  and  legume  crops  from  the  pastures  can  be  cured 
into  first-class  winter  roughage  for  sheep. 

ffcrrm. — ^-  B-  Millin,  formerly  employed  by  the  Bureau  of  Animal  Industry,  assisted  in 
tlie  early  developm^it  of  the  experiments  reported  in  this  bulletin. 

X  "Xbe  occasional  pasturing  of  a  permanent  crop  like  alfalfa  is  also  employed  in  a  system 
f^t    temporary  pastures. 

lossea*— 32  1 


Digiti 


zed  by  Google 


2  farmers'   bulletin    1181 

ADVANTAGES  OF  TEMPORARY  PASTURES 

The  use  of  temporary  pastures  aids  in  utilizing  the  economic  pe- 
culiarities of  sheep.  This  is  true  because  a  succession  and  a  variety 
of  fresh  forage  crops  produce  the  maximiun  milk  flow  of  the  ewe, 
and  lambs  are  largely  a  milk  product.  The  lambs  most  in  demand 
at  the  markets  are  those  that  reach  a  desirable  weight  and  finish 
while  still  sucklings.  Returns  from  the  sale  of  such  lambs  are  the 
quickest  that  can  be  obtained  for  a  finished  product  in  any  line  of 
livestock  raising. 

Permanent  grass  pastures  are  well  suited  to  ewes  with  lambs,  but 
as  the  lambs  become  larger  and  able  to  use  more  milk  the  feed  is 
likely  to  be  cut  short  by  dry  weather.  Special  seedings  of  annual 
crops  at  different  dates  give  greater  assurance  of  good  milk-produc- 
ing pasture  when  most  needed.  In  most  parts  of  the  country,  how- 
ever, lambs  can  be  marketed  best  before  the  usual  date  of  dry 
weather. 

On  most  high-priced  lands  a  ewe's  feed  can  be  produced  more 
cheaply  from  annual  crops  sown  to  be  grazed  than  on  permanent 
grass  pasture.  The  extent  to  which  the  extra  amount  and  value  of 
the  forage  crop  will  offset  the  extra  costs  of  fencing,  plowing,  and 
seeding  depends  upon  the  value  of  the  land. 

AID  IN  CONTROL  OF  PARASITES 

An  aid  in  controlling  the  ravages  of  stomach  worms  and  other 
internal  parasites  is  one  of  the  advantages  to  be  obtained  by  using 
temporary  pastures  for  sheep.  Losses  by  death  or  lack  of  thrift 
are  most  serious  among  lambs  of  flocks  that  are  kept  season  after 
season  on  old  grasslands.  With  only  a  few  sheep  on  a  large  area 
of  grass  which  is  also  pastured  by  other  stock,  the  danger  is  less  likely 
to  be  serious.  With  closer  grazing  by  sheep  during  several  months 
of  each  season  the  danger  is  increased  and  is  most  serious  in  sections 
or  in  seasons  of  high  temperature  and  excessive  moisture.  Alter- 
nating permanent  pastures  during  the  season  does  not  materially 
lessen  the  danger. 

Though  rotation  of  temporary  pastures  is  a  useful  aid  in  diminish- 
ing the  ravages  of  stomach  worms,  the  plan  inquires  that  the  flock 
does  not  go  on  a  field  a  second  time  unless  the  land  has  been  plowed 
in  the  interim  or  time  enough  has  elapsed  to  cause  the  death  of  the 
stomach-worm  larvae  that  left  upon  the  field  grazed  by  infected 
sheep.* 

On  farms  provided  with  a  large  number  of  fields  with  fences  suit- 
able for  sheep,  a  succession  of  clean  temporary  pastures  can  be 


'Fanners*  Bulletin   1330,  "Parasites  and  Parasitic  Diseases  of  Sbeep." 
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provided.  In  most  cases  it  is  more  economical  and  more  satisfactory 
to  provide  permanent  or  movable  fences  for  a  number  of  smaller 
pasture  lots,  on  each  of  which  two  or  three  crops  can  be  grown  each 
season  to  a  stage  suitable  for  grazing.  On  larger  lots  a  system  of 
hurdles  can  be  used  to  permit  access  to  a  portion  furnishing  only 
1  or  2  days'  feed.  It  is  more  satisfactory  to  have  lots  of  a  size 
to  furnish  from  10  to  14  days'  feed  for  the  flock.  Two  weeks  is  the 
longest  time  that  one  piece  of  ground  should  be  used  during  the 
warmer  part  of  the  season.  Young  lambs  are  most  susceptible  to 
injury  from  parasites,  and  are  exposed  to  less  danger  when  moved  to 
fresh  ground  at  intervals  of  not  more  than  2  weeks  than  when 
permitted  to  remain  longer  on  the  same  fields. 

IMPROVEMENT  OF   SOIL 

An  additional  advantage  in  using  temporary  pastures  for  sheep 
raising  is  the  improvement  of  the  soil.  The  greatest  demand  upon 
fertility  is  avoided  by  not  requiring  the  crops  to  mature  seed.  All 
the  manure  is  distributed  upon  the  ground  together  with  all  uneaten 
parts  of  the  crop.  With  legume  forages  the  gain  to  soil  is  especially 
valuable  and  allows  production  of  still  larger  crops  which  are  again 
returned  to  the  land  diminished  only  by  the  materials  contained  in 
the  increased  size  of  lambs  or  ewes  while  on  that  particular  crop. 

RESULTS  OF  EXPERIMENTS  WITH  TEMPORARY 

PASTURES 

A  study  of  the  possibilities  of  sheep  raising  under  a  temporary 
pasture  system  was  begun  in  1916,  when  a  field  of  30  acres  at  the 
U.  S.  Animal  Husbandry  Experiment  Farm  at  Beltsville,  Md., 
was  set  aside  to  be  used  exclusively  for  sheep.  Tlie  objects  and 
results  of  the  experiment  relate  to  amount  and  value  of  pasturage ; 
carrying  capacity  and  value  of  various  crops;  health  of  sheep;  size 
of  lots  and  methods  of  fencing  and  grazing ;  effect  on  the  land. 

AMOUNT  AND  VALUE  OF  PASTURAGE 

On  the  30-acre  field  used  in  this  experiment  sufficient  pasturage 
was  produced  to  furnish  an  average  of  505  days'  grazing  on  each  acre 
for  a  mature  ewe.  This  is  equivalent  to  about  2  sheep  an  acre  for  a 
season  of  250  days,  or  2^4  sheep  for  a  200-day  period.  This  pasturage 
is  much  more  than  could  be  obtained  from  perennial  grass  grown  on 
land  of  the  character  and  value  of  that  used  in  the  experiment,  but 
not  more  than  can  be  obtained  from  the  best  blue-grass  pastures. 
Good  land  used  for  such  a  succession  of  temporary  pastures  should 
produce  from  50  to  100  per  cent  more  pasturage  than  was  obtained  in 
this  instance. 
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In  a  system  like  this  there  is  not  much  choice  of  crops  to  be  used  in 
different  months.  It  is  chiefly  necessary  to  make  sure  of  having  one 
crop  ready  when  the  preceding  one  is  finished.  All  the  crops  used  in 
1919  stimulated  a  good  flow  of  milk  in  the  ewes,  produced  good 
growth  in  the  lambs,  and  after  weaning,  put  the  ewes  in  good  condi- 
tion for  fall  breeding. 

The  ewes  and  lambs  were  all  purebred  Southdowns.  Some  of  the 
ewes  raising  lambs  received  a  half  pound  of  grain  each  daily  until 
May  10,  and  22  head  of  ewes  in  a  fall  breeding  experiment  received  a 
light  feed  of  grain  during  September  and  October.     All  the  lambs 


Fiot'BE  1. — Wheat  Is  a   very  satisfactory  spring  forage.     Yearliug  ewes  on  wheat  at 
BeltsWlle.  Md.,  March  16,  1017 

were  kept  for  breeding  purposes  and  were  fed  some  grain  throughout 
the  summer.  In  calculating  how  far  the  feed  actually  produced 
would  go  for  grown  sheep  it  was  considered  that  a  lamb  ajbe  one- 
fourth  as  much  as  a  sheep  until  July  1,  and  after  that  one-half  as 
much.  Putting  in  the  crops  used  in  1919  required  60  acres  of  plowing 
and  seeding,  a  total  of  520  hours'  work  for  a  man  and  a  team. 

Under  the  conditions  of  this  experiment  fall-sown  wheat  and 
spring  seedings  of  oats  and  peas'  have  been  most  satisfactory  for 
grazing  in  spring  and  early  sunmier.  Soybeans  are  ready  for  graz- 
ing about  the  middle  of  July  and  furnish  most  of  the  feed  until 

'Oats  and  field  peas,  sown  together  at  the  rate  of  IV^  bushels  of  each  per  acre. 
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October.  In^  November  fall-sown  wheat  and  rye  have  been  used 
most,  though  late  seedings  of  corn  and  velvetbeans  were  used  in 
1919.  The  land  is  still  too  poor  for  rape,  a  good  stand  having  been 
secured  in  1919  for  the  first  time  on  ly^  acres  that  had  received  an 
extra  coating  of  manure. 

Two  crops  were  grown  in  1919  on  each  forage  lot.  In  the  lati- 
tude of  southern  Maryland  three  crops  can  be  raised  on  one-third 
the  area  where  the  land  is  used  in  the  manner  described. 


FiGURB  2.~Lambs  in  alfalfa,  Beltsville.  Md.,  July  7.  1917 
CARRYING  CAPACITY  AND  USE  OF  VARIOUS  CROPS 

The  number  of  days  of  grazing  from  1  acre  of  each  crop  in  1919 
and  the  average  for  the  10-year  period,  1920-1929,  as  calculated  on 
pasture  value  for  one  mature  ewe,  are  shown  in  the  following  table : 

Days  pasture  per  eire,  from  different  crops 


Crop 


Bape 

Soybeans 

Oats  and  peas. 
Wheat 


Days  [Histiire 
per  ewe 


1919 


319 
319 
309 


1920- 
1929 


349 
344 
266 


Crop 


Cowpeas 
Alfalfa.. 
Barley.. 
Rye 


Days  pasture 
per  ewe 


1919 


210 


278 
180 


1920- 
1929 


293 

1.030 
266 
186 


Pasturing  on  wheat  and  rye  began  early  in  April  in  most  cases 
and  these  forages  continued  suitable  for  use  until  about  the  middle 
of  May.  A  second  growtli  was  usually  grazed  later  by  yearling  or 
mature  stock.     Rye  is  not  relished  by  the  sheep  so  much  as  wheat, 
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and  heads  out  more  quickly.  In  tliis  stage  sheep  do  not  eat  either 
leaves  or  heads  to  the  same  extent  that  they  eat  wheat. 

Rye  is  especially  valuable  for  winter  grazing  in  the  Southern 
States.  In  winter- wheat  sections  that  crop  is  grazed  in  winter  and 
part  of  the  spring  with  great  advantage  to  the  animals  and  to  the 
grain  crop  as  well. 

Alfalfa  was  used  in  May  and  again,  for  ewes,  in  October.  This 
crop  does  not  fit  well  in  a  temporary  pasture  system  on  account  of 
the  likelihood  of  larvae  left  on  the  ground  at  one  grazing  infecting 
sheep  at  a  later  grazing.  Cutting  one  crop  for  hay  before  the  second 
grazing  may  reduce  this  danger,  but  does  not  wholly  overcome  it. 
Any  such  risk  from  feeding  the  cured  hay  would  be  slight. 


Figure  3. — Ewes  and  Inmbs  in  rape,  Beltsvllle,  Md.,  June  20,  1017 

Oats  and  peas  grown  together  furnish  most  of  the  grazing,  after 
using  the  wheat,  until  rape  and  soybeans  are  ready.  The  oats  and 
peas  may  be  sown  early,  and  seedings  at  different  dates  insure  later 
pasturage  that  is  still  succulent  and  tender. 

It  has  been  customary  to  plant  this  crop  as  soon  as  the  land  can 
be  put  in  proper  condition,  which  is  about  the  first  or  second  week  in 
April.    First  pasturage  is  usually  available  late  in  May. 

With  rape,  best  results  were  obtained  by  planting  during  the  first 
half  of  April.  When  planted  later  the  crop  was  adversely  affected 
by  dry  weather  and  became  less  palatable  than  earlier  plantings. 
Rape  has  not  been  used  extensively  on  the  land  described,  owing  to 
low  fertility,  but  on  rich  land  it  may  be  the  main  forage  crop  from 
the  time  the  first  seeding  is  ready  for  use.  Well-grown  plants  with- 
stand a  good  deal  of  frost,  and  the  crop  should  be  useful  for  extend- 
ing the  grazing  season  late  into  the  fall.    Lambs  require  several  days 
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to  learn  to  eat  rape  readily,  and  it  is  an  advantage  if  tliey  can  spend 
a  few  hours  each  day  on  some  other  crop  until  they  have  learned  to 
like  rape.  Bloating  rarely  occurs  in  sheep  pasturing  on  rape,  but 
it  is  well  to  see  them  frequently  during  the  first  few  days  on  this 
crop  or  in  frosty  weather.  Rai>e  ordinarily  yields  better  and  is 
grazed  with  less  waste  when  planted  in  drills. 

Soybeans  have  been  used  most  extensively  on  this  rotation  of  forage 
pastures.  Early  seedings  were  made  late  in  April  and  May,  later 
seedings  through  June  and  July  and  in  some  cases  early  August. 
Pasturing  usually  extended  from  early  June  until  the  first  frost. 
Plantings  throughout  the  summer  make  good  growth.  About  five  or 
six  weeks  should  elapse  between  plantings  and  pasturing. 


Fi«n  RE  4. — Lnmbs  In  soybwins,  Bt'ltsville,  Md.,  July  H),  1!)17 

Early  plantings  will  produce  a  second  growth  which  will  provide 
practically  half  as  much  additional  forage  as  the  first  growth.  This 
feature  of  making  new  growth  after  being  grazed  is  a  valuable  one 
in  soybeans,  and  sheep  and  lambs  eat  the  crop  with  great  relish. 

Cowpeas  are  planted  at  the  same  time  as  soybeans  and  grow  at 
about  the  same  rate.  They  produce  feed  similar  in  amount  to  that 
obtained  from  soybeans,  but  are  less  palatable  for  lambs,  and  the 
crop  does  not  make  so  much  of  a  second  growth  as  do  soybeans. 
The  arrangement  of  the  fields  used  in  this  experiment,  the  order  of 
seeding  and  grazing  the  crops,  and  the  amount  of  pasturage  pro- 
duced are  shown  in  the  map  of  tlie  field  in  figure  5. 

HEALTH  OF  SHEEP 

A  reduction  in  injury  caused  by  internal  parasites  results  from 
providing  temporary  pastures  for  sheep  under  a  plan  that  allows 
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their  going  to  fresh  ground  at  intervals  of  not  more  than  2  weeks. 
It  is  considered  that  most  flocks  have  some  degree  of  infection  of 
stomach  worms.  In  warm,  moist  weather  the  eggs  in  the  droppings 
of  the  older  sheep  develop  in  a  few  days  into  larvae,  which  are 
especially  injurious  when  taken  up  by  lambs.  These  larvae  are 
largely  destroyed  when  land  is  plowed,  and  it  is  for  this  reason  that 
plowing  is  recommended  in  reseeded  land  after  a  crop  has  been 
pastured. 

Older  sheep  are  less  susceptible  than  lambs  to  the  effects  of  stomach 
worms.  There  is  less  danger  in  allowing  them  to  remain  longer  than 
2  weeks  on  the  same  ground  or  in  using  up  feed  left  in  fields  from 
which  lambs  have  been  removed.  Because  of  the  continued  chance 
of  infection  of  lambs  from  grass  along  fence  rows  and  in  unplowed 
yards  and  barn  lots  complete  freedom  from  parasites  is  seldom 
obtained. 

In  pasturing  ewes  and  lambs,  in  the  experiments  herein  reported, 
stomach  worms  have  not  been  found,  except  in  a  few  cases  in  August 
and  September,  and  these  were  overcome  by  giving  the  copper- 
sulphate  treatment.  In  flocks  changed  to  fresh  ground  every  2 
weeks  treatment  would  seldom  be  needed  for  lambs  marketed  in 
May  and  June.  Temporary  pastures  on  clean  land  are  particularly 
useful  for  ewe  lambs  retained  as  breeders,  though  treatment  for 
parasite  would  probably  be  advisable  and  may  safely  be  used  as  a 
precautionary  measure.** 

The  order  in  which  various  crops  were  used  and  the  length  of  time 
spent  upon  each  are  shown  before  for  the  flock  containing  the  young 
lambs  and  for  the  lambs  alone  after  the  time  of  weaning. 

Order  of  grazing  flock  of  ewea  and  lambs  follotoed  h^g  lambs  alone  in  experi- 
mental work 


Data 


Crop 


Field  No. 


Acres  in 
field 


Number 
of  lambs 


Number 
oCewes 


1019 

Apr.  8  to  19 

Apr,  20  to  28 

Apr.  27  to  Mays... 

May  9  to  27 

May  28  to  June  10. 

June  11  to  17 

June  18  to  July  l... 

July  2  to  12 

July  13  to  25 

July  26  to  Sept  11, 
Sept.  12  to  Oct.  10.. 

Oct.  11  to  26 

Oct.  26  to  Nov.  6... 
Nov.  6  to  25 


FaU  wheat 

Rye 

Wheat 

Alfalfa 

Oats  and  peas.. 

do 

do 

Rape 

Soybeans 

.do 


-do. 


Corn  and  velvet  beans. 

Fall  barley 

Fall  wheat 


3 
6 

4 
8 
5 

1 

2 
3 
6 
9 
5 
2  and  10 


3 

5.3 

2 

5.8 

3.7 


3 

3 

3 

3 

2 

5.8 

9 


44 
44 

58 
58 

15 


•  Part  of  10. 

» Other  part  of  10. 
« Not  grazed. 

From  April  17  to  June  18,  14  dry  and  yearling  ewes  followed  the  owes-and-lambs  flock. 
After  July  %  the  70  ewes  followed  the  lambs  and  also  grazed  Field  10,  3.7  acres  soybeans,  and  Field  % 
5.3  acres  corn  and  soybeans. 

•  Medicinal  treatment  for  stomach  worms  is  described  in  Farmers'  Bulletin  1330. 
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SIZB  OP  LOTS  AND   METHODS  OF  FENCING  AND  GRAZING 

The  convenient  size  for  temporary  pasture  lots  is  determined 
mainly  by  the  size  of  the  flock.  For  health  and  for  economical  use 
of  the  pasturage  it  is  undesirable  to  keep  sheep  on  the  same  ground 
more  than  from  10  to  14  days.  A  useful  size  of  lot  is  1  acre  to 
25  sheep.     This  area  on  an  average  furnished  14  days'  feed. 

Arranging  the  size  of  lots  on  the  basis  of  1  acre  to  25  sheep  is 
more  satisfactory  than  seeding  larger  areas  and  using  hurdles  to  per- 
mit advance  to  fresh  feed  each  day.  Less  labor  is  necessary  and  by 
going  to  entirely  new  ground  after  10  to  12  days  the  danger  of 
picking  up  parasite  larvae  on  ground  grazed  over  earlier  is  pre- 
vented. With  a  1-acre  lot  for  25  ewes  or  correspondingly  larger 
lots  for  larger  flocks  it  is  an  added  advantage  if  the  length  is  two 
or  three  times  the  breadth.  With  a  heavy  crop  of  forage  that 
would  last  longer  than  was  considered  safe  to  hold  the  flock  on  the 
same  ground,  a  short  piece  of  cross  fencing  can  readily  be  used  to 
divide  the  pasture  into  two  parts.  The  smaller  lots  are  also  con- 
venient with  purebred  flocks  to  provide  for  separate  pasturing  of 
smaller  lots  of  ram  and  ewe  lambs. 

Movable  fencing  is  not  likely  to  be  satisfactory  for  the  outside-lot 
fences  unless  the  whole  area  to  be  used  lies  in  a  long  strip  with  side 
fences,  when  only  two  end  pieces  need  to  be  in  place  at  one  time  for 
the  ground  being  grazed. 

A  handy  style  of  movable  fence  consists  of  a  roll  of  32-inch  woven 
wire  supported  by.  posts  made  of  half-inch  iron  rods.  This  post  is 
known  as  the  Illinois  post.'  Eight  inches  from  the  foot  there  is  a 
branch  at  right  angles  to  the  post.  This  branch  runs  out  6  or  8 
inches  and  turns  downward  parallel  with  the  post  itself.  This  post 
can  be  set  readily  by  pressing  on  the  branch  with  the  foot.  The 
shape  of  the  bottom  part  gives  bracing  enough  to  prevent  pushing 
over  by  the  sheep.  The  bottom  of  the  fence  is  kept  in  place  by 
passing  the  post  between  two  of  the  lower  wires.  The  top  wire  lies 
in  a  groove  made  in  the  top  of  the  post. 

EFFECT  ON  THE  LAND 

During  the  period  1916-1919  the  carrying  capacity  of  the  land 
on  which  these  experiments  with  temporary  pastures  were  conducted 
was  increased  100  per  cent.  Increases  in  carrying  capacity  for  most 
of  the  crops  have  continued  throughout  the  following  10-year  period, 
1920-1929. 

The  data  on  page  5  show  the  carrying  capacity  of  the  various  crops 
throughout  the  two  periods.  The  increase  is  about  15  per  cent  over 
the  1919  production  for  all  crops  except  winter  wheat,  winter  barley, 

"The  lUinois  post  and  other  kinds  of  equipment  for  sheep  raisers  are  Ulostrated  and 
described  in  Farmers'  BaUetin  810,  Equipment  for  Farm  Sheep  Raising. 
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and  rape.  The  reduction  in  carrying  capacity  for  wheat  and  barley 
was  largely  due  to  the  quantities  of  these  crops  not  utilized  for  pas- 
ture, as  the  jjractice  has  been  to  turn  the  stock  on  to  some  of  the  other 
more  palatable  feeds  as  soon  as  they  were  available. 

The  field  is  a  low-lying,  flat  piece  of  land  decidedly  below  average 
fertility.  The  results  obtained  are  far  below  what  would  be  secured 
on  many  farms,  and  demonstrate  the  advantages  and  general  style 
of  i)racticing  such  a  system  rather  than  maximum  quantity  of  feed 
which  can  be  produced.  Improvement  in  soil  condition  has  been 
due  to  the  manure  left  distributed  upon  the  land  by  the  sheep,  to  the 
plowing  in  of  unused  parts  of  crops,  and  to  other  beneficial  effects 
of  legume  crops,  soybeans  in  particular.  In  order  to  get  satisfac- 
tory crops  of  cowpeas  and  soybeans  40  tons  of  ground  limestone  and 
2  tons  of  acid  phosphate  in  all  were  applied  to  25  acres  of  the  field 
in  the  fall  of  1916  and  in  1917.  During  the  three  seasons  1918  to 
1920,  inclusive,  15  acres  also  received  a  single  application  of  manure 
at  the  rate  of  10  tons  of  fresh  manure  per  acre. 

The  soil  is  too  heavy  to  be  benefited  by  trampling;  in  fact  holding 
the  sheep  on  the  lots  in  wet  times  has  had  a  harmful  effect.  The 
sheep  were  kept  night  and  day  upon  the  crop  in  use  without  access  to 
any  other  pasturage.     Shade  and  water  were  provided  in  each  lot 

FORAGE  ROTATIONS  FOR  DIFFERENT  SECTIONS 

Although  the  crops  described  seem  best  adapted  to  the  section  near 
Washington,  in  which  the  farm  is  situated,  it  does  not  follow  that 
they  would  be  best  for  sections  in  which  climatic  conditions  are  very 
dissimilar.  For  instance,  in  New  York  and  the  New  England  States, 
rye,  oats  and  field  peas,  and  rape  should  form  the  principal  part  oi 
the  rotation,  with  alfalfa  or  permanent  pasture  to  fill  the  gap  be- 
tween rye  and  oats  and  field  peas,  the  last  two  being  grown  together. 
Plantings  of  rape  following  both  of  the  crops  would  furnish  feed  in 
the  autumn  as  long  as  the  sheep  could  be  left  out. 

In  the  South  Atlantic  and  Gulf  Coast  States  a  greater  varirty  of 
forage  crops  is  available.  The  following  table  indicates  groups  from 
which  selection  could  be  made,  together  with  the  months  in  which 
they  would  be  most  desirable  for  sheep  pasturage. 


Group 

Crops 

Time  avaflable  for 
pasturing 

1 

Wheat,  oats,  rye,  Italian  rye  grass,  or  rape. 

Jan.  1  to  Apr.  30. 

'  2 

Lespedeza,  Bermuda  grass^  carpet  grass, Vipe  oats,  alfalfa 

Mar.  1  to  June  30- 

3 

EarTy  varieties  of  soyhftftps  ancTcowpeas    '^        .'                     ... 

June  1  to  July  90w 

4 
5 

Late'varieties  of  soybeans,  cowpeas,'velvet  beans,  sorghum,  and  millet 

Winter  rye,  oats,  Iwley,  wheat,  and  rape 

July  1  to  Nov. ». 
Oct.  15  to  I>ec.  3L 

1  Group  2  could  bo  cut  later  for  hay. 
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Group  2  consists  of  meadow  or  permanent  pasture  plants  which 
could  be  pastured  for  a  few  weeks  each  spring  without  danger  of 
serious  infection  from  stomach  worms.  The  choice  of  the  crops  from 
each  of  these  groups  should  depend  upon  the  degree  of  success  with 
which  they  are  grown  in  any  particular  section. 

Supplementary  literature  may  be  found  in  the  following  Farmers' 
Bulletins:  690,  Field  Peas  as  a  Forage  Crop;  756,  Rye  Culture  in 
Eastern  States;  1148,  Culture  and  Varieties  of  Cowpeas;  1276,  The 
Velvet  Bean;  1283,  How  to  Grow  Alfalfa;  1467,  Commercial  Varie- 
ties of  Alfalfa;  1520,  Soybeans:  Culture  and  Varieties;  1581,  Oats 
in  the  North  Central  States;  1583,  Spring  Sown  Red  Oats. 

ROTATIONS   WITH   PERMANENT    PASTURES,   STUBBLE 
FIELDS,  AND  TEMPORARY  PASTURES 

When  it  is  not  practicable  to  use  a  system  of  temporary  pastures  to 
provide  the  change  of  pasture  necessary  for  protection  from  para- 
site^i,  an  effective  system  can  be  arranged  in  the  regular  crop  fields 
of  most  stock  farms,  provided  there  is  a  sufficient  number  of  fields 
having  sheep  fence.  It  is  necessary  that  the  lambs,  and  so  far  as 
possible  the  ewes,  should  be  moved  to  new  pasturage  at  intervals 
of  not  longer  than  2  weeks  without  returning  to  any  land  that  has  not 
been  plowed  since  it  was  grazed  by  sheep.  In  freezing  weather  these 
frequent  changes  are  not  required  from  a  health  point  of  view. 

In  a  plan  of  providing  a  change  of  pastures  in  a  stock-farm  crop 
rotation,  the  earliest  grazing  is  furnished  by  fall-sown  wheat  or  rye. 
This  can  be  used  for  2  weeks  in  freezing  weather  even  though  the 
crop  has  been  grazed  previously  during  the  winter.  Following  this, 
the  flock  is  placed  on  permanent  grass  pasture  upon  which  there  were 
no  sheep  during  the  previous  year.  If  the  second,  or  grass  pasture, 
free  from  infection,  is  not  available,  a  red-clover  crop  is  used.  Ordi- 
narily this  would  be  the  same  land  upon  which  the  sheep  grazed 
wheat  at  the  beginning  of  the  previous  year.  In  most  sections  the 
danger  of  infection  in  such  case  would  not  be  a  serious  one.  By  the 
time  the  third  change  is  necessary  some  clover  fields  have  usually 
been  harvested  for  hay  and  the  second  growth  can  be  used  for  graz- 
ing. At  this  time  of  year  (early  fall)  on  farms  producing  sucli 
crops  as  mentioned  for  other  livestock,  lambs  will  usually  be  mar- 
keted. The  ewes,  if  necessary,  can  return  to  some  of  the  same  land 
previously  used.  This  does  not  allow  the  same  degree  of  protection 
from  parasites  as  would  exist  if  there  were  no  pasturing  the  second 
time  without  intervening  plowing,  but  the  effects  of  the  parasite  are 
less  serious  in  older  sheep,  and  treatment  can  be  given  to  those  ewes 
that  show  the  need  of  it,  to  prevent  a  serious  setback. 
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PiooRB  5. — Diagram  showing  the  rotation  of  crops  and  the  amount  of  gracing  afforded 
by  each  field  on  the  specialized  sheep  farm  at  Beltsyllle,  Ifd.,  1919 
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For  ewes  or  for  lambs  that  are  carried  later  in  the  year,  later  pas- 
turage is  furnished  in  the  stubble  fields  of  the  grain  crops,  and  after 
that  from  rape  sown  in  the  cornfields.  At  a  still  later  time  the  early 
fall-sown  grain  furnishes  pasturage  until  the  coming  winter. 

One  or  two  acres  of  rape  or  some  other  forage  crop  will  usually  be 
found  desirable  as  an  insurance  against  possible  shortage  of  pas- 
turage in  other  fields,  and  more  particularly  as  a  safe  and  satisfac- 
tory feed  for  ewe  lambs  retained  for  breeding,  and  which  can  not 
safely  remain  with  the  ewes,  particularly  if  the  latter  are  spending 
part  of  their  time  upon  land  that  may  be  infected. 

SPECIALIZED  SHEEP  FARMING 

At  present  farms  devoted  mainly  to  sheep  raising  are  not  numer- 
ous. The  opportunity  exists  for  specializing  in  sheep  raising  with 
the  same  prospects  of  profit  as  are  to  be  obtained  from  specializing 
in  other  lines  of  livestock  production.  In  a  plan  of  specialized  sheep 
raising  larger  reliance  necessarily  would  be  placed  upon  temporary 
pastures.  The  results  of  experiments  reported  in  this  bulletin  dem- 
onstrate that  with  the  rotation  of  grazing  and  plowing  for  reseeding, 
land  can  be  stocked  heavily  with  sheep  year  after  year  without  the 
development  of  serious  difficulties.  The  necessary  winter  feed  for 
a  specialized  sheep  farm  can  be  produced  in  connection  with  the 
regular  temporary  pastures.  Extra  seedings  of  leguminous  crops 
can  be  harvested  for  hay,  and  in  most  seasons  there  is  likely  to  be  a 
part  of  some  crop  which  is  not  needed  for  pasturing  and  can  bo 
cured  for  winter  feeding.  With  the  production  of  silage  for  a  part 
of  the  roughage  fed  in  winter  the  amount  of  land  required  is  reduced 
to  a  minimum. 

HOST  SUITABLE  SOILS 

Land  suitable  for  a  system  of  this  kind  should  be  level  or  only 
sli^tly  rolling,  and  of  a  rather  heavy  soil  texture  in  order  that  it 
will  not  wash  readily  with  the  plowing  necessary  to  provide  the 
maximum  amount  of  pasturage  and  protection  from  parasites. 

PROTECTION  FROM  DOGS 

One  of  the  principal  drawbacks  to  sheep  raising  in  the  Eastern 
States  is  the  damage  done  by  sheep-killing  dogs.  Practical  protec- 
tion may  be  had  in  this  system  of  farming  by  making  the  outside 
fence  dog  proof.®  The  construction  of  a  fence  of  this  sort,  although 
practically  impossible  on  lands  generally  used  as  sheep  pastures,  is 
easily  accomplished  with  little  additional  expense  in  level-lying 
lands. 

*  See  Figure  29.  Farmers*  Bulletin  810.  Equipment  for  Farm  Sheep  Raising. 
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DISTRIBUTION  OF  LABOR 

Labor  is  one  of  the  principal  problems  in  carrying  on  many  agri- 
cultural projects.  It  is  necessary  for  the  farmer  to  arrange  his  work 
so  that  he  will  be  able  to  j^ive  constant  employment  to  all  his  men. 

Specialized  sheep  farming  offers  the  advantage  of  more  even  dis- 
tribution of  labor  throughout  the  year  than  most  other  forms  of  spe- 
cialized farming.  Tiiere  is  no  particular  rush  season,  as  the  lambing 
season  is  over  before  the  land  is  ready  for  spring  planting.  Other 
])lantings  are  necessarily  made  from  time  to  time  throughout  the 
summer  in  order  that  fresh  pasturage  may  be  available  at  all  times. 
Such  harvesting  as  must  be  done  comes  at  different  times  throughout 
the  year  when  feed  is  available  for  cutting. 
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Figure  6. — Diagram  of  a  farm  showing  a  practical  rotation  of  crops  for  each  fleW  for 
Central  Atlantic  and  Com  Belt  States 

Figure  6  shows  a  model  farm  plan  for  specialized  sheep  raising, 
and  indicates  a  practical  rotation  of  crops  for  each  field  for  Central 
Atlantic  and  Corn  Belt  Sjtates. 
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T^EMPORARY  pastures  for  sheep  may  be  used  for  all  or 
-^  part  of  the  grazing  season.  Their  use  makes  it  possible 
to  fit  the  flock  into  the  livestock  farming  system  with  very 
Uttle  change  in  the  usual  methods  of  producing  feed  and 
pasturage  for  cattle  and  swine. 

By  using  temporary  pastures  the  flockmaster  is  able  to 
maintain  a  uniform  milk  flow  of  the  ewes,  which  insures  rapid 
development  of  the  lamb&  to  market  size. 

The  use  of  temporary  pastures  assists  greatly  in  the  pre- 
vention of  infection  by  stomach  worms  and  other  internal 
parasites.  Frequent  changes  to  new  pasturage  can  be  made 
and  losses  by  death  and  lack  of  thrift  prevented. 

A  system  of  temporary  pastures  for  sheep  raising  permits 
the  use  of  lands  of  low  fertility  and  at  the  same  time  insures  a 
revenue  jfrom  them  without  an  expensive  outlay  fcM*  com- 
mercial fertilizer.  Only  lime,  phosphorus,  and  inoculating 
material  are  necessary  to  enable  poor  soils  to  produce  legumes. 

This  bulletin  explains  the  advantages  and  methods  of  using 
temporary  pastures  for  sheep  and  gives  results  of  experiments 
conducted  at  the  Animal  Husbandry  Experiment  Station, 
Beltsville,  Md. 


Warfungtan.D.C.  Reriscd  April  1939 
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RAISING  SHEEP  ON  TEMPORARY 
PASTURES 

By  C.  G.  PoTTSy  animal  hushandmafif  and  V.  L.  Simmons,  asatstani  animal  hus' 
bandman,  Animal  Husbandry  Ditnsion,  Bureau  of  Animal  Industry 
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CROPS  USED  FOR  TEMPORARY  PASTURES 

ANY  ANNUAL  CROPS  that  are  sown  for  the  purpose  of  being 
pastured  off  before  maturity  are  called  temporary  pastures.' 
They  may  be  used  as  the  sole  pasture  crop  for  all  or  for  a  part  of  the 
grazing  season.  Their  use  as  pasture  for  sheep  fits  into  the  livestock 
farming  system  with  very  little  change  ii^'the  usual  methods  of  pro- 
ducing feed  and  pastuiage  for  cattle  and  swihe.  The  carrying 
capacity  and  value  of  tbe^followmg  crops  are  disouooed  in  this  bulletin: 
Fall-sown  wheat,  rye,  and  barley,  and  altalfo,  ?5pring-sown  oats  and 
peas,  rape,  cowpeas,  Italian  ryegrass,  soybeans,  and  com  and  velvet- 
beans. 

In  many  localities  fall  wheat  or  rye  is  grazed  during  the  winter  and 
early  spring  and  then  allowed  to  mature  a  grain  crop.  The  same 
practice  is  possible  with  spring-sown  cereals,  but  is  less  often  practi- 
cable with  cowpeas  and  soybeans.  The  temporary  pasture  crops 
suitable  for  sheep  are  equally  valuable  for  hogs.  In  case  a  crop  is  to 
be  used  for  both  kinds  of  stock  the  feed  should  be  kept  fresh  for  the 
sheep,  either  by  dividing  the  field  or  having  the  hogs  follow  the 
sheep. 

Surplus  cereal  and  legume  crops  from  the  pastures  can  be  cured 
into  first-class  winter  roughage  for  sheep. 

ADVANTAGES  OF  TEMPORARY  PASTURES 

The  use  of  temporary  pastures  aids  in  utilizing  the  economic  pe- 
culiarities of  sheep.  This  is  true  because  a  succession  of  a  variety 
of  fresh  forage  crops  produces  the  maximum  milk  flow  in  the  ewe, 
and  lambs  are  largely  a  milk  product.  The  lambs  most  in  demand 
at  the  markets  are  those  that  reach  a  desirable  weight  and  finish 

*  The  occasional  pasturing  of  a  permanent  crop  like  alfalfa  is  also  advisable  in  a  system  of  temporary 
pastures. 
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while  still  sucklings.  Returns  from  the  sale  of  such  lambs  are  tJie 
quickest  that  can  be  obtained  for  a  finished  product  in  any  line  of 
hvestock  raising. 

Permanent  erass  pastures  are  well  suited  to  ewes  with  lambs,  but 
as  the  lambs  become  larger  and  able  to  use  more  milk  the  feed  is 
Ukely  to  be  cut  short  by  dry  weather.  Special  seedings  of  annual 
crops  at  different  dates  give  greater  assurance  of  good  milk-produc- 
ing pasture  when  most  needed.  In  most  parts  of  the  country,  how- 
ever, lambs  can  be  marketed  best  before  the  usual  date  of  dry  weather. 

On  most  high-priced  lands  a  ewe's  feed  can  be  produced  more 
cheaply  from  annual  crops  sown  to  be  grazed  than  on  permanent 
grass  pasture.  The  extent  to  which  the  extra  amount  and  value  of 
the  forage  crop  will  offset  the  extra  costs  of  fencing,  plowing,  and 
seeding  depends  upon  the  value  of  the  land. 

AID  IN  CX>NTROL  OP  PARASITBS 

An  aid  in  controlling  the  ravages  of  stomach  worms  and  other 
internal  parasites  is  one  of  the  advantages  to  be  obtained  by  using 
temporary  pastures  for  sheep.  Losses  by  death  or  lack  oi  thrift 
are  most  serious  amone  lamos  of  flocks  that  are  kept  season  after 
season  on  old  grasslands.  With  only  a  few  sheep  on  a  large  area 
of  grass  which  is  also  pastured  by  other  stock,  the  danger  from  stomach 
worms  is  less  likely  to  be  serious.  With  closer  grazing  by  sheep  during 
several  months  of  each  season  the  danger  is  increased  and  is  most 
serious  in  sections  or  in  seasons  of  high  temperature  and  excessive 
moisture.  Alternating  permanent  pastures  during  the  season  mini- 
mizes but  does  not  eliminate  the  danger  of  infestation. 

Though  rotation  of  temporary  pastures  is  a  useful  aid  in  diminish- 
ing the  ravages  of  5l6hiacV  wtrnns,  ther  plan  requires  that  the  flock 
should  not  go  on  a^iefd  a. second  tSriae  unless  the  land  has  been  plowed 
in  the  intenm  or  tin^e  enough'  |)as  elapsed  to  cause  the  death  of  the 
stomach  worm  larvaJe  ttat  naV^ 'been  left  upon  the  field  grazed  by 
infected  sheep.^    ;' V  :• : :   ;  \-  .  '     • 

On  farms  provided  with  a  large  number  of  fields  with  fences  suit- 
able for  sheep,  a  succession  of  clean  temporary  pastures  can  be 
provided.  In  most  cases  it  is  more  economical  and  more  satisfactory 
to  provide  permanent  or  movable  fences  for  a  number  of  smaller 
pasture  lots,  on  each  of  which  two  or  three  crops  can  be  grown  each 
season  to  a  stage  suitable  for  grazing.  On  larger  lots  a  system  of 
hurdles  can  be  used  to  permit  access  to  a  portion  furnishing  only 
1  or^  2  days'  feed.  It  is  more  satisfactory  to  have  lots  of  a  size  to 
furnish  from  10  to  14  days'  feed  for  the  flock.  Two  weeks  is  the 
longest  time  that  one  piece  of  ground  should  be  used  during  the 
warmer  part  of  the  season.  Young  lambs  are  most  susceptible  to 
injury  from  parasites  and  are  exposed  to  less  danger  when  moved  to 
fresh  ground  at  intervals  of  not  more  than  2  weeks  than  when 
permitted  to  remain  longer  on  the  same  fields. 

IMPROVEMENT  OF  SOIL 

All  additional  advantage  in  using  temporary  pastures  for  sheep 
raising  is  the  improvement  of  the  soil.     The  greatest  demand  upon 

>  Farmers'  Bulletin  1330,  Parasites  and  Parasitic  Diseases  of  Sheep. 

Digitized  by  VjOOQIC 


RAISING   SHEEP   ON   TEMPORARY   PASTURES  3 

fertility  is  avoided  by  not  requiring  the  crops  to  mature  seed.  All 
the  manure  is  distributed  upon  the  ground  together  with  all  uneaten 
parts  of  the  crop.  With  legume  forages  the  gain  to  soil  is  especially 
valuable  and  allows  production  of  stiU  larger  crops,  which  are  again 
returned  to  the  land,  diminished  only  by  the  materials  utilizea  by 
the  lambs  or  ewes  while  on  that  particular  crop. 

VALUE  AND  USE  OF  TEMPORARY  PASTURES 

In  raising  sheep  under  a  temporaiy  pasture  system  there  is  not 
much  choice  of  crops  to  be  used  in  different  months.  It  is  chiefly 
necessary^  to  make  sure  of  having  a  crop  ready  when  the  preceding 
one  is  finished.  In  the  Middle  Atlantic  States,  fall-sown  wheat,  rye, 
and  barley,  followed  by  spring-sown  oats  and  peas,  soybeans,  and  fall 
seedings  of  the  previously  mentioned  cereal  crops,  are  usually  quite 
satisfactory  in  a  rotation  of  crops  that  will  f umisn  continuous  grazing 
from  April  to  November.  All  of  these  crops  are  of  value  in  stimulat- 
ing a  good  flow  of  milk  in  the  ewes;  they  produce  good  growth  in  the 
lambs  and  put  the  ewes  in  good  condition  for  breedmg  after  the 
Iambs  are  weaned.  It  is  sometimes  an  added  advantage  to  allow 
the  ewes  that  are  raising  lambs  one-half  to  three-fourths  of  a  pound 
of  grain  each,  daily,  untu  the  lambs  are  weaned.  All  lambs  kept  for 
breeding  purposes  should  be  fed  some  grain  throughout  the  summer. 
Also  a  fignt  leed  of  grain  given  to  the  ewes  while  on  pasture  during 
September  and  October  wul  tend  to  put  them  in  a  gaming  condition 
during  the  breeding  season,  and  prove  economical  in  the  case  of  a 
scarcity  of  pasture. 

CARRYING  CAPACITY  AND  USB  OF  VARIOUS  CROPS 

Studies  of  the  carrying  capacities  of  various  crops  used  as  temporary- 
pastures  for  sheep  have  been  made  at  the  Animal  Husbandry  Expen- 
ment  Station,  Beltsville,  Md.  In  determining  how  far  the  feed 
furnished  by  temporary  pasture  crops  will^  actuallv  go  for  mature 
sheep,  allowance  is  made  for  the  lambs.  It  is  considered  that  a  lamb 
will  eat  one-tenth  as  much  pasture  in  March,  when  about  6  weeks 
old,  as  a  sheep,  and  an  additional  one-tenth  each  month  thereafter 
throughout  the  grazing  season. 

During  an  18-year  period  sufficient  pasturage  was  produced  on 
each  acre  of  temporary  pasture  to  furnish  one  mature  ewe  with  an 
average  of  321  days  of  grazing.  This  is  equivalent  to  a  rate  of  stock- 
ing of  slightly  more  than  one  and  one-half  sheep  an  acre  for  a  200-day 
period.  Fertile  land  in  a  high  state  of  cultivation  should  produce  50 
to  100  percent  more  pasturage  than  that  obtained  in  these  studies. 

The  average  number  of  days  of  grazing  from  1  acre  of  each  crop 
during  the  18-year  period,  as  calculated  on  the  pasture  value  for  one 
mature  ewe,  is  shown  in  table  1. 

Fall-sown  wheat  and  barley,  and  spring  seedings  of  oats  and  peas 
are  very  satisfactory  for  grazing  in  spring  and  early  summer,  ras- 
turing  on  wheat  and  barley  starts  early  in  April  in  most  cases  and  these 
forages  continue  suitable  for  use  until  about  the  middle  of  May. 
Barley  is  particulary  well  adapted  for  late  fall  pasture  and  it  is  relished 
by  sheep. 
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Wheat  makes  excellent  pasture  for  sheep,  and  if  the  pasture  is 
managed  carefully  a  large  auantitv  of  feed  may  be  obtamed.  Because 
of  their  varied  growing  habits,  wheat  and  rye  grown  together  are  es- 
pecially suitable  for  supplementing  permanent  pastures  in  the  early 
spring.  The  rye  tends  to  keep  the  wheat  from  winter  killing,  and  the 
wheat  produces  palatable  feed  much  later  m  the  spring. 


Figure  1. — Wheat  is  a  very  satisfactory  spring  forage.     Yearling  ewes  on  wheat 
at  Beltsville,  Md.,  March  16. 

Kye  planted  alone  is  not  relished  by  sheep  so  much  t 
rye  heads  out  more  quickly.  In  tlus  stage  sheep  do 
leaves  or  heads  to  the  same  extent  that  they  eat  whej 
most  out  of  rye  with  ewes  and  lambs  it  must  be  kept 
Barley  and  rye  grown  together  furnished  a  fair  amount 
early  spring  pasture. 

Kye  IS  especially  valuable  for  winter  grazing  in  the  S 
In  winter-wheat  sections  wheat  is  grazed  in  winter  a 
spring  with  great  advantage  to  the  animals  and  to  th 
well. 

After  the  above  crops,  oats  and  Canada  field  peas  ; 
furnish  most  of  the  grazing  until  soybeans  are  ready, 
peas  may  be  sown  early,  and  seedings  at  different  da 
turage  that  is  still  succulent  and  tender  until  soybean 

Rape  is  well  known  as  a  forage  crop  for  sheep  ant 
hardy  and  therefore  suitable  for  sowing  in  April  or  early  spring. 
When  planted  later,  the  crop  may  be  adversely  aflfected  by  dry  weather 
and  become  less  palatable  than  earlier  plantings.     Rape  is  adapted  to  a 
fertile  soil  and  a  plentiful  supply  of  moisture.     Well-grown  plants 
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withstand  considerable  frost,  and  the  crop  should  be  useful  for  ex- 
tending the  grazing  season  late  into  the  fall. 


Figure  2. — Ewes  and  lambs  in  rape,  Beltsville,  Md.,  June  20. 

Lambs  require  several  days  to  learn  to  eat  rape  readily,  and  it  is  an 
advantage  if  they  can  spend  a  few  hours  each  day  in  some  other  crop 
until  they  have  learned  to  like  rape.  Bloating  rarely  occurs  in  sheep 
pasturing  on  rape,  but  it  is  well  to  inspect  them  frequently  during  the 
first  few  days  on  this  crop  or  in  frosty  weather.  Rape  has  considerable 
fattening  abili^  and  can  be  used  to  advantage  in  finishing  lambs  for 
the  market.  This  crop  ordinarily  yields  better  and  is  grazed  with  less 
waste  when  planted  in  drill  rows. 


Figure  3. — Lambs  in  soybeans,  Beltsville,  Md.,  July  10. 

Soybeans  are  ready  for  grazing  about  the  middle  of  July  and  furnish 
excellent  feed  imtil  October.     Early  seedings  may  be  made  in  April 
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and  May  and  later  seedings  through  June  and  July  and  in  some 
seasons  early  August.  Plantings  should  be  ready  for  pasturing  about 
7  or  8  weeks  after  they  are  sown. 

Table  1. — Days  of  pasture  per  etoe,  from  different  crops 


Crop 


Years 

Pastur* 

grown 

per  ewe 

Number 

Davt 

2 

536 

3 

634 

3 

392 

18 

354 

12 

337 

17 

318 

3 

301 

Crop 


Yews 
goown 


Paston 
per  ewe 


Alftilfe 

Italian  ryegrass 

Rape 

Soybeans 

Com  and  velvetbeans. 

Oats  and  peas 

Cowpeas 


Wheat 

Barley 

Rye 

Wheat  and  barley.. 

Wheat  and  rye 

Barley  and  rye 

Permanent  pasture. 


Number 
7 
11 
10 
4 
6 
4 
18 


Dtft 


27g 
2S9 
3(3 
3S7 
318 
208 
716 


If  not  pastured  too  heavily,  early  plantings  will  produce  a  second 
growth  that  will  provide  practically  half  as  much  additional  forage 
as  the  first  growth.  TKis  feature  of  making  new  growth  after  being 
grazed  is  a  valuable  one  in  soybeans,  and  sheep  and  lambs  eat  the 
crop  with  great  relish.  When  sown  in  com,  soybeans  serve  as  an 
excellent  supplement  to  the  com  for  fattening  lambs  in  cornfields. 

Cowpeas  are  planted  at  the  same  time  of  year  as  soybeans  and  grow 
at  about  the  same  rate.  Cowpeas  produce  about  as  much  iem  as 
soybeans  but  are  less  palatable  for  lambs  and  require  a  warmer  climate, 
and  the  crop  does  not  make  so  much  second  growth  as  do  soybeans. 
In  some  sections  of  the  Middle  West  lamb  feeders  have  made  good  use 
of  cowpeas  by  planting  them  in  the  corn,  thus  producing  more  forage 
that  remains  green  until  frost. 

Velvetbeans  furnish  good  grazing  for  sheep.  On  account  of  the 
long  vines,  it  is  necessary  to  grow  them  in  conjunction  with  some 
supporting  crop.  Velvetbeans  can  be  planted  to  greatest  advantage 
with  com.  If  the  velvetbeans  are  planted  at  the  same  time  as  or 
after  the  com,  usually  they  do  not  begin  to  run  until  the  com  is  well 
grown.  Combining  the  two  crops  increases  the  quantitjr  of  feed  per 
acre  and  prolongs  the  period  of  grazing  longer  than  com  with  soybeans 
or  cowpeas  can  be  grazed. 

Alfalfa  may  be  used  as  sheep  pasture  in  the  spring  and  in  the  fall. 
Except  for  its  tendency  to  cause  bloating,  it  is  a  good  feed  for  sheep 
and  lambs.  Danger  of  bloating  is  greatest  when  the  alfalfa  is  wet. 
The  sheep  should  not  be  tumed  onto  alfalfa  when  they  are  very  hun- 
gry. Neither  should  they  feed  long  at  a  time  on  this  crop  during  its 
first  few  davs  of  growth.  Because  it  is  so  watery  while  very  young 
alfalfa  has  the  highest  feeding  value  when  the  plants  are  above  6  mches 
in  height.  Alfalfa  does  not  fit  well  in  a  temporary  pasture  system 
because  the  interval  between  grazings  is  not  suflScient  to  eliminate  the 
infective  larvae  of  internal  parasites  that  may  be  present  as  a  result 
of  previous  infestation.  Cutting  one  crop  for  hay  before  the  second 
grazing  may  reduce  this  danger,  but  does  not  wholly  eliminate  it. 
The  risk  from  feeding  the  cured  hay  would  be  slight. 

Italian  ryegrass  pasture  is  relished  by  all  classes  of  livestock.  Italian 
ryegrass  is  a  short-lived,  rapid-growing  perennial,  and  although  not 
widely  used  in  the  Atlantic  Coast  States  it  is  adapted  to  these  sections. 
It  is  a  very  early  crop,  and  the  seed  falls  readily  when  mature,  so  that 


Digiti 


zed  by  Google 


RAISING   SHEEP   ON   TEMPORARY   PASTURES  7 

it  reseeds  itself  freely.     It  may  be  sown  in  the  fall  or  spring.     In  the 
South  Atlantic  States  fall  seeding  gives  the  most  satisfactory  results. 

COMBINATION  PASTURE  CROPS 

The  object  of  making  mixtures  of  leguminous  crops  or  cereal  grains 
for  sheep  pastures  is  largely  to  increase  the  yield  and  quaUty  of  the 
feed.  (Janadian  peas  added  to  spring-sown  oats,  for  example,  improve 
the  quality  of  the  crops,  whereas  the  oats  provide  a  means  of  keeping 
the  peas  erect  and  prevent  loss  from  trampling.  At  Beltsville  com- 
bination crops  of  wheat  with  either  rye  or  barley  produced  approxi- 
mately 35  percent  more  grazing  than  any  of  these  crops  grown  alone 
(table  1). 


Figure  4. — Lambs  in  alfalfa,  Beltsville,  Md.,  July  7. 
HEALTH  OP  SHEBP 

Injury  caused  by  internal  parasites  may  be  reduced  by  providing 
temporary  pastures  for  sheep  under  a  plan  that  allows  them  to  go  to 
fresh  ground  at  intervals  of  not  more  than  2  weeks.  Most  flocks 
have  some  degree  of  infection  of  stomach  worms.  In  warm,  moist 
weather  the  eggs  in  the  droppings  of  the  older  sheep  develop  in  a  few 
days  into  larvae,  which  are  especially  injurious  when  taken  up  by 
lambs.  Some  of  these  larvae  may  die  when  land  is  plowed,  and  it  is 
for  this  reason  that  plowing  is  recommended  on  reseeded  land  after 
a  crop  has  been  pastured. 

Older  sheep  are  less  susceptible  than  lambs  to  the  effects  of  stomach 
worms.  There  is  less  danger  in  allowing  them  to  remain  longer  than 
2  weeks  on  the  same  ground  or  in  using  up  feed  left  in  fields  from 
which  lambs  have  been  removed.  Because  of  the  continued  chance 
of  infection  of  lambs  from  ^rass  along  fence  rows  and  in  unplowed 
yards  and  bam  lots  complete  freedom  from  parasites  is  seldom 
obtained. 

In  pasturing  ewes  and  lambs  on  temporary  pastures  stomach  worms 
may  be  kept  well  under  control  until  August  or  September.     However, 
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during  the  summer  months  it  is  advisable  to  give  the  sheep  medicinal 
treatment  as  a  further  means  of  control.*  In  flocks  changed  to  fresh 
ground  every  2  weeks  treatment  should  seldom  be  needed  for  lambs 
marketed  in  May  and  June.  Temporary  pastures  on  clean  land  are 
particularly  useful  for  ewe  lambs  retained  as  breeders,  though  treat- 
ment for  parasites  would  probably  be  advisable  as  a  precautionary 
measure. 

SIZE  OF  LOTS  AND  METHODS  OF  FBNCINO  AND  ORAZINQ 

The  convenient  size  for  temporary  pasture  lots  is  determined 
mainly  by  the  size  of  the  flock.  For  health  and  for  economical  use 
of  the  pasturage  it  is  imdesirable  to  keep  sheep  on  the  same  ground 
more  than  from  10  to  14  days.  A  useful  size  of  lot  is  1  acre  to  25 
sheep.     This  area  on  an  average  furnished  14  days'  feed. 

Arranging  the  size  of  lots  on  the  basis  of  1  acre  to  25  sheep  is  more 
satisfactory  than  seeding  larger  areas  and  using  hurdles  to  permit 
advance  to  fresh  feed  each  day.  Less  labor  is  necessary,  and  bj[  going 
to  entirely  new  ground  after  10  to  12  days  the  danger  of  picking  up 
parasite  larvae  on  ground  grazed  over  earlier  is  prevented.  With  a 
1-acre  lot  for  25  ewes  or  correspondingly  larger  lots  for  larger  flocks 
it  is  an  added  advantage  if  the  length  is  two  or  three  times  the  breadth. 
With  a  heavy  crop  of  forage  that  would  last  longer  than  was  con- 
sidered safe  to  hold  the  flock  on  the  same  ground,  a  short  piece  of 
cross  fencing  can  readily  be  used  to  divide  the  pasture  into  two  parts. 
The  smaller  lots  are  also  convenient  with  purebred  flocks  to  provide 
for  separate  pasturing  of  smaller  lots  of  ram  and  ewe  lambs. 

Movable  fencing  is  not  likely  to  be  satisfactory  for  the  outeide-lot 
fences  unless  the  whole  area  to  be  used  Ues  in  a  long  strip  with  side 
fences,  when  only  two  end  pieces  need  to  be  in  place  at  one  time  for 
the  ground  being  grazed. 

A  handy  style  of  movable  fence  consists  of  a  roll  of  32-inch  woven 
wire  supported  by  posts  made  of  half-inch  iron  rods.  This  post  is 
known  as  the  Illinois  post.*  Eight  inches  from  the  bottom  there  is  a 
branch  at  right  angles  to  the  post.  This  branch  runs  out  6  or  8 
inches  and  turns  downward  parallel  with  the  post  itself.  This  post 
can  be  set  readily  by  pressing  on  the  branch  with  the  foot.  The 
shape  of  the  bottom  part  gives  bracing  enough  to  prevent  the  sheep 
from  pushing  the  fence  over.  The  bottom  of  the  fence  is  kept  in 
place  pj  passing  the  post  between  two  of  the  lower  wires.  The  top 
wire  lies  in  a  groove  made  in  the  top  of  the  post. 

BFFBCT  ON  THE  LAND 

The  use  of  a  system  of  temporary  pastures  in  sheep  raising  has 
certain  advantages.  Improvement  m  soil  fertility  is  accomplished 
through  the  manure  distributed  on  the  land  by  the  sheep,  oy  the 
plowing  in  of  unused  parts  of  crops,  and  through  other  beneficial 
effects  of  legume  crops,  soybeans  in  particular.  If  the  land  is  below 
average  in  fertility  the  application  of  either  commercial  fertilizer  or 
manure  may  be  essential  to  the  production  of  satisfactory  crops. 

»  Medicinal  treatment  for  stomach  worms  is  described  in  Farmers'  Bulletin  1330,  Parasites  and  Parasitic 
Diseases  of  Sheep. 

*  The  Illinois  post  and  other  kinds  of  equipment  for  sheep  raisers  are  illustrated  and  described  in  Fanners' 
Bulletin  810,  Equipment  for  Farm  Sheep  Raising. 
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The  type  of  soil  on  which  temporary  pasture  crops  are  grown  will 
govern  somewhat  the  manner  in  which  they  can  be  grazed.  If  the 
soil  is  very  heavy  it  will  not  be  benefited  by  trampling;  in  fact  holdii^ 
the  sheep  on  the  lots  in  wet  weather  wUl  have  a  harmful  effect.  If  it 
is  necessary  to  keep  the  sheep  upon  a  crop  night  and  day  it  is  essential 
that  shade  and  water  be  provided  in  the  lot. 

FORAGE  ROTATIONS  FOR  DIFFERENT  REGIONS 

Although  the  crops  described  herein  seem  best  adapted  to  the 
Middle  Atlantic  States,  it  does  not  follow  that  they  would  be  best  for 
regions  in  which  climatic  conditions  are  very  dissimilar.  For  instance, 
in  New  York  and  the  New  England  States,  rye,  oats  and  field  peas, 
and  rape  should  form  the  principal  part  of  the  rotation,  with  alfalfa 
or  permanent  pasture  to  ml  the  gap  between  rye  and  oats  and  field 
peas,  the  last  two  being  grown  together.  Plantings  of  rape  following 
both  of  the  crops  would  furnish  feed  in  the  autumn  as  long  as  the  sheep 
could  be  left  out. 

In  the  South  Atlantic  and  Gulf  Coast  States  a  greater  variety  of 
forage  crops  is  available.  Table  2  indicates  groups  from  which  selec- 
tion could  be  made,  together  with  the  months  in  which  they  would 
be  most  desirable  for  sheep  pasturage. 

Table  2. — Grazing  periods  of  different  crops 


Ofoap 

Crops 

Time  available  for 
pasturing 

Wheat,  oats,  rye.  Italian  ryegrass,  or  rape 

Jan.  1  to  Apr.  30. 
Mar.  1  to  June  30. 

»2 

Lespedeta,  Bermuda  grass'  (^pet  grass^  ripe  oats,  alfalfa 

Early  varieties  of  soybeans  an<f  oowpeas  ..... 

June  1  to  July  30. 
July  1  to  Nov.  30. 
Oct.  16  to  Dec.  31. 

Late' varieties  of  soybeans,  oowpeas,*yelyetbeans,  sorghum,  and  millet 

Winter  rye,  oats,  iMtfley,  wheat,  and  rape . 

>  Group  2  oonld  be  cut  later  for  hay. 

Group  2  consists  of  meadow  or  permanent  pasture  plants  which 
could  be  pastured  for  a  few  weeks  each  spring  without  danger  of 
serious  infection  from  stomach  wonns. ,. T^he.Qhqice  of  the  crops  from 
each  of  these  groups  ^ijciiild  xLj^p^n^  iijpion:  tiie;degree  of  success  with 
which  they  are  growaJu  v.nj  particular  region.  • 

Supplementary  litpptture  on  the  procjuc^ion^pf  various  forage  crops 
may  be  obtained  b^  ConsulUug:  U^ts  of  Department  publications  or 
agncultural -extension  workers. 

ROTATIONS     WITH     PERMANENT     PASTURES,     STUBBLE    FIELDS 
AND  TEMPORARY  PASTURES 

When  it  is  not  practicable  to  use  a  system  of  temporary  pastures  to 
provide  the  change  of  pasture  necessary  for  protection  from  para- 
sites, an  eflFective  system  can  be  arranged  in  the  regular  crop  fields 
of  most  stock  farms  provided  there  is  a  suflBcient  number  of  fields 
having  sheep  fence.  It  is  necessary  that  the  lambs,  and  so  far  as 
posdble  the  ewes,  should  be  moved  to  new  pasturage  at  intervals 
of  not  longer  than  2  weeks  without  returning  to  any  land  that  has  not 
been  plowed  since  it  was  grazed  by  sheep.  In  freezing  weather  these 
frequent  changes  are  not  necessary  from  a  health  point  of  view. 
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In  a  plan  of  providing  a  change  of  pastures  in  a  stock-farm  crop 
rotation,  the  earliest  grazing  is  furnished  by  fall-sown  wheat  or  rye. 
This  can  be  used  for  2  weeks  in  freezing  weather  even  though  the 
crop  has  been  grazed  previously  during  3ie  winter.  Following  this, 
the  flock  is  placed  on  permanent  grass  pasture  upon  which  there  were 
no  sheep  during  the  previous  year.  If  the  second,  or  grass  pasture, 
free  from  infection,  is  not  available,  a  red  clover  crop  is  used.  Ordi- 
narily this  would  be  the  same  land  upon  which  the  sheep  grazed 
wheat  at  the  beginning  of  the  previous  year.  In  most  sections  the 
danger  of  infection  in  such  case  would  not  be  a  serious  one.  By  the 
time  the  third  change  is  necessary  some  clover  fields  have  usually 
been  harvested  for  hay  and  the  second  growth  can  be  used  for  graz- 
ing. At  this  time  of  year  (early  fall)  on  farms  producing  such  crops 
as  mentioned  for  other  livestock,  lambs  will  usually  be  market^. 
The  ewes,  if  necessary,  can  return  to  some  of  the  land  previously  used. 
This  does  not  allow  the  same  degree  of  protection  from  parasites  as 
would  exist  if  there  were  no  pasturing  the  second  time  without  inter- 
vening plowing,  but  the  effects  of  the  parasite  are  less  serious  in  older 
sheep,  and  treatment  can  be  given  to  those  ewes  that  show  the  need 
for  it,  to  prevent  a  serious  setoack. 

For  ewes  or  for  lambs  that  are  carried  later  in  the  year,  later  pas- 
turage is  furnished  in  the  stubble  fields  of  the  grain  crops,  and  after 
that  from  rape  sown  in  the  cornfields.  At  a  stffl  later  time  the  early 
fall-sown  grain  furnishes  pasturage  imtil  the  coming  winter. 

One  or  two  acres  of  rape  or  some  other  forage  crop  will  usually  be 
found  desirable  as  insurance  against  possible  shortage  of  pasturage 
in  other  fields,  and  more  particularly  as  a  safe  and  satisfactory  feed 
for  ewe  lambs  retained  for  breeding,  and  which  cannot  safely  remain 
with  the  ewes,  particularly  if  the  latter  are  spending  part  of  their 
time  upon  land  that  may  be  infected. 

SPECIALIZED  SHEEP  FARMING 

At  present  farms  devoted  mainly  to  sheep  raising  are  not  numer- 
ous. The  opportimity  exists  for  specializing  in  sheep  raisir^  with 
the  same  prospects  of  profit  as  are  to  be  obtained  from  specializing 
in  other  lines  of  livestock- pj-oduction  -  In  a  plan  of  specialized  sheep 
raising  larger  reliance/ necessarily*  wf)uld  bVjdafced  upon  temporary 
pastures.  The  results  of  experiments  reportecl  in  this  bulletin  dem- 
onstrate that  with  the-r6tation*of  ^kting  and  plowing  for  reseeding, 
land  can  be  stocked -heavyy  •Mth  sheep  year  aftier  year  without  the 
development  of  serious  difficulties.  The  necessary  winter  feed  for 
a  specialized  sheep  farm  can  be  produced  in  connection  with  the 
regular  temporary  pastures.  Extra  seedings  of  leguminous  crops 
can  be  harvested  for  hay,  and  in  most  seasons  there  is  likely  to  be  a 
part  of  some  crop  which  is  not  needed  for  pasturing  and  C€tn  be 
cured  for  winter  feeding.  With  the  production  of  silage  for  a  part 
of  the  roughage  fed  in  winter  the  amount  of  land  required  is  reduced 
to  a  minimum. 

MOST  SUITABLB  SOILS 

Land  suitable  for  a  system  of  this  kind  should  be  level  or  only 
slightly  rolling,  and  of  a  rather  heavy  soil  texture  in  order  not  to  wadb 
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readily  with  the  plowing  necessary  to  provide  the  maximum  amount  of 
pasturage  and  protection  from  parasites. 


PROTBCTION  PROM  DOGS 

One  of  the  principal  drawbacks  to  sheep  raising  in  the  Eastern 
States  is  the  damage  done  by  sheep-killing  dogs.  Practical  protec- 
tion may  be  had  in  this  system  of  farming  by  making  the  outside 
fence  doffproof.*  The  construction  of  a  fence  of  this  sort,  although 
practically  impossible  on  lands  generally  used  as  sheep  pastures,  is 
easily  accomplished  with  little  additional  expense  m  level-lying 
lands. 

DISTRIBUTION  OF  LABOR 

Labor  is  one  of  the  principal  problems  in  carrying  on  many  agri- 
cultural projects.  It  is  necessary  for  the  farmer  to  arrange  his  work 
so  that  he  will  be  able  to  give  constant  employment  to  all  his  men. 

Specialized  sheep  fanning  oflFers  the  advantage  of  more  even  dis- 
tribution of  labor  throughout  the  year  than  most  other  forms  of  spe- 
cialized farming.  There  is  no  particular  rush  season,  as  the  lambing 
season  is  over  oef ore  the  land  is  ready  for  spring  planting.  Other 
plantings  are  necessarily  made  from  time  to  time  throughout  the 
summer  in  order  that  fresh  pasturage  may  be  available  at  all  times. 
Such  harvesting  as  must  be  done  comes  at  different  times  throughout 
the  year  when  feed  is  available  for  cutting. 
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FiGURK  5. — Diagram  of  a  farm  showing  a  practical  rotation  of  crops  for  each 
field  for  Central  Atlantic  and  Corn  Belt  States. 

Figure  5  shows  a  model  farm  plan  for  specialized  sheep  raising, 
and  indicates  a  practical  rotation  of  crops  lor  each  field  for  Central 
Atlantic  and  Com  Belt  States. 


<  See  Figure  29,  Farmers'  Bulletin  810,  Equipment  for  Farm  Slieep  Raising. 
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ANNUAL  PROPERTY  LISTS,  or  inventories,  are  of  prac- 
tical value  to  the  farmer  in  many  ways: 

If  progress  is  being  made  they  accurately  gauge  the  extent 
of  it.  If  the  farmer  is  falling  behind,  the  lists  will  emphasize 
this  fact.  Often  when  a  man  is  discouraged  and  thinks  he  is 
making  no  progress,  his  inventories  will  reveal  to  him  the  fact 
that  he  is  better  oflF  than  he  thought,  and  thus  give  him  courage. 
Such  lists  are  the  basis  of  any  system  of -farm  accounting  that 
may  be  established. 

The  various  uses  of  farm  inventories  are  explained  in  this 
bulletin,  which  presents  complete  and  expUcit  directions  as  to 
how  to  make,  use,  and  care  for  a  farm  property  book. 


Contribution  from  the  Office  of  Farm  Management  and  Farm  Economics. 

H.  C.  TAYLOR,  Chief. 
Washington,  D.  C.  December,  19Jt 
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HOW  MANY  FARMERS  know  accurately  their  net  financial 
worth,  or  how  their  investment  in  farm  property  is  distributed  ? 
How  many  know,  even  approximately,  how  much  they  are  progress- 
ing or  falling  behind  each  year  ?  This  information,  which  should  be 
available  to  every  farmer,  as  well  as  other  facts  of  importance,  can 
be  obtained  by  preparing  a  list  of  farm  property  and  farm  debts 
every  year. 

Property  lists,  or  inventories,  as  they  are  called,  are  not  difficult 
to  make,  and  are  of  great  value  to  any  farmer  who  is  striving  to  better 
his  condition,  overcome  obstacles  to  success,  and  place  his  business 
affairs  on  a  secm^  foundation.  To  drift  along,  year  after  year,  not 
knowing  whether  towards  success  or  failure,  is  not  the  practice  of 
business  men.  The  farmer,  as  a  business  man,  should  know  which 
way  he  is  going. 

Where  farm  records  or  accounts  of  any  kind  are  kept,  the  inven- 
tory or  property  list  is  indispensable.  It  is  the  most  valuable  of  all 
farm  records,  and  is  the  starting  point  in  any  system  of  farm  ac- 
counts. It  helps  to  adjust  the  data  set  fbrth  in  other  records,  and 
without  it  reliable  figures  as  to  profits  and  losses  can  not  be  ob- 
tained from  any  records. 

To  gauge  progress  by  increase  in  cash  in  hand,  or  to  measxu'e  loss 
by  additional  debts  incmred,  without  taking  into  consideration  de- 
creases or  increases  in  the  value  of  all  property  owned,  is  to  invite 
false  conclusions.  The  storekeeper  is  well  aware  of  these  facts,  and 
his  annual  "stock  taking  "  is  nothing  more  or  less  than  the  making 
of  an  inventory  or  Ust  of  property,  without  which  he  is  lacking  accu- 
rate information  concerning  his  profits  and  losses.  A  business  man, 
lacking  the  facts  as  to  the  value  of  his  property,  year  by  year,  can 
form  no  accurate  estimates  as  to  how  he  stands  financially,  no  matter 
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what  other  records  he  may  have.  This  is  as  true  for  the  farmer  as 
for  any  other  business  man.  His  increase  in  cash  may  be  due  to 
his  having  sold  property  which  he  had  on  hand  from  the  year  before. 
The  increase  in  debts  may  be  due  to  improvements  made,  or  increased 
quantities  of  unsold  crops  and  stock  on  hand,  that  make  the  actual 
net  worth  of  his  entire  property  greater  than  it  was  the  year  before. 

Some  farmers  may  know  approximately  the  toial  value  of  their 
property,  but  it  is  doubtful  if  there  are  many  whose  eyes  would  not 
be  opened  by  the  facts  set  forth  in  a  complete  list.  Even  those  who 
can  make  fairly  accurate  estimates  of  what  they  are  worth  can  not 
make  use  of  such  estimates  as  they  could  of  the  full,  complete,  and 
accxu'ate  written  schedules  of  the  facts. 

Before  attempting  to  make  and  use  an  inventory  it  is  well  to  have 
at  least  some  knowledge  of  the  principles  involved.  Unless  the  list 
is  complete  and  made  with  suflBcient  care  as  to  accuracy  in  placing 
values,  it  can  not  be  of  the  greatest  usefulness.  Although  no  special 
kind  of  book  or  form  is  essential  to  success  in  the  making  of  an  in- 
ventory, yet  a  method  is  advisable  that  will  expedite  the  making  of 
the  lists  both  at  the  start  and  in  subsequent  years. 

This  bulletin  has  been  prepared  to  illustrate  convenient  inventorj 
record  books  and  methods  of  listing  the  property;  to  explain  how  to 
go  about  the  work;  what  descriptive  data  it  is  advisable  to  record 
about  the  different  kinds  of  property;  how  the  items  should  be 
grouped  in  the  list  to  allow  for  expansion  in  the  number  from  year 
to  year ;  what  principles  and  points  are  to  be  kept  in  mind  when  ap- 
praising or  placing  values ;  how  to  sum  up  completefly  the  years'  lists; 
how  to  lessen  the  work  of  making  subsequent  lists ;  how  to  use  the 
data,  and  how  to  care  for  the  book. 

HOW  TO   PREPARE  A  FARM   INVENTORY  BOOK. 

The  farm  property  book  may  be  either  bound  in  book  form  or 
carried  in  loose-leaf  stjle.^  Both  forms  have  their  advantages  and 
drawbacks  and  each  one  must  decide  for  himself  which  kind  best 
suits  his  needs.  The  bound  book  is  more  permanent  in  form  and 
is  cheaper  in  first  cost,  but  it  lacks  complete  flexibility,  since  a  page 
in  an  accoimt  book  of  usual  size  allows  only  space  enough  for  a  few 
years'  lists,  and  the  entries  have  to  be  more  or  less  cramped.  The 
loose-leaf  method  overcomes  most  of  the  objections  to  the  bound 
book,  but  the  books  are  more  expensive  and  lack  the  permanence  of 
binding  which  is  a  good  thing  to  have  in  a  record  which  will  become 
permanent. 

A  practical  plan  which  overcomes  some  of  the  objections  to  both 
kinds  of  record  book  and  saves  considerable  labor  is  to  make  use 
of  the  "long  and  short  page''  plan.     This  plan  avoids  entering  name 


Digiti 


zed  by  Google 


Farni  Inventories, 


and  description  of  any  item  more  than  once  for  a  number  of  years. 
Figure  1  shows  how  an  ordinary  blank  book  ^dth  "  record ''  ruling, 
by  hand  ruling  and  cutting  pages,  can  be  made  to  serve  as  a  farm 
property  book  for  many  years.  Such  a  book  can  be  purchased  at 
any  stationer's  for  a  small  sum.  The  book  illustrated  has  200 
pages,  each  7J  by  12J  inches,  and  costs  from  $1  to  $2.  By  using 
the  plan  suggested  it  would  do  for  30  to  40  years'  lists  on  most  farms. 
Figure  2  shows  how  loose  sheets  may  be  prepared  and  boimd  for 
use  as  a  property  book.  While  the  ruling  and  printing  of  these  sheets 
would  be  more  expensive  than  the  cost  of  the  bound  book  shown  in 
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Fio.  1.— An  ordinary  blank  record  book,  ruled  for  listing  (arm  property.    By  trimming  intcr- 
miediate  leaves,  recopying  is  avoided  for  many  years. 

figure  1,  the  printed  loose-leaf  feature  obviates  all  hand  ruling, 
prevents  congestion  or  cramping  of  the  data,  and  preserves  per- 
fectly the  continuity  of  the  record.  Each  item  is  listed  but  once 
and  the  extra  short  sheets  for  subsequent  years  are  inserted  as 
needed.  As  in  the  bound  book,  the  ends  of  all  the  sheets  but  that 
containing  the  items  and  descriptive  data  are  cut  back  and  by  this 
means  recopying  is  avoided.  To  the  uninitiated  it  may  seem  that 
the  book  illustrated  in  figure  2  is  rather  reversed  from  the  way 
most  people  are  used  to  handle  accounts,  because  the  descriptive 
matter  is  at  the  i^ght-hand  side  of  the  page.     This  is  much  better 
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than  having  the  book  open  from  left  to  right,  thus  having  the  roll 
of  the  sheets  under  the  right  arm  and  wrist  and  in  the  way  when 
making  entries.  The  plan  illustrated  is  best  for  a  right-handed 
person.  The  sheets  shown  in  figure  2  are  12  by  20  inches  in  size, 
and  each  takes  care  of  the  items  of  property  listed  thereon  for  six 
years'  inventories.  Ample  space  is  allowed  for  the  entries  on 
sheets  of  this  size.  The  original  sheet  and  four  short  continuation 
sheets  will  be  sufficient  for  the  items  listed  on  the  original  for  30 
years'  inventories.  These  loose  sheets  can  be  held  in  any  suitable 
binder  with  the  descriptive  matter  and  binding  at  either  end.  The 
homemade  '*folder'^  illustrated  in  figure  3  is  durable  and  adequate. 


ir 
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Fio.  2.-7lBside  of  looso-leaf  property  book,  showing  use  of  trimmed  sheet  to  avoid  recopying. 

It  is  made  by  a  stiff  pasteboard  back,  a  little  larger  all  around  than 
the  sheets,  which,  with  the  cover,  are  bound  to  the  back  by  two 
paper  fasteners  of  the  cotter-pin  type,  through  a  strip  of  paste- 
board on  top  of  the  sheets.  A  study  of  figure  3  will  show  exactly 
how  this  is  done. 

INDEXING. 

To  make  reference  easy  to  any  sheet  in  the  inventory,  it  will  be 
found  convenient  to  attach  index  tabs  to  the  mai^in  of  the  pages, 
as  shown  in  figures  1,  2,  and  3.  These  index  tabs  can  be  made  of 
any  suitable  material.  Those  illustrated  are  made  of  paper,  are 
conveniently  gummed  and  ready  to  attach,  and  can  be  purchased 
cheaply  at  any  stationer's. 
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BEST  TIME  TO  MAKE  AN  INVENTORY. 

There  is  no  date  in  the  calendar  that  is  the  one  best  time  to  make 
an  inventory  for  everybody  and  under  all  circumstances.  Each 
one  must  decide  for  himself  the  date  most  convenient.  In  deciding 
on  a  date  the  most  important  consideration  is  to  select  a  time  of 
the  year  before  the  season's  work  in  the  field  begins.  It  will  save 
trouble  hi  the  estimating  of  the  quantities  of  farm  produce  on  hand 
if  the  date*  is  made  as  late  in  the  spring  as  possible  before  field  work 
begins,  and  when  the  supply  of  produce  left  over  is  low. 

Although  any  day  will  do,  it  is  best  to  select  the  first  day  of  some 
month,  and  a  fairly  good  guide  in  any  section  'will  be  the  date  upon 
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Fig.  3.— a  homemade  inventory  book,  containing  sheets  illustrated  in  figure  2. 

which  tenants  customarily  change  farms.  The  best  inventory  date 
may  vary  all  the  way  from  January  1,  in  the  Cotton  Belt,  to  April 
1,  in  New  England,  and  for  special  farms  special  dates  are  often 
required. 

HOW  TO  LIST  PROPERTY. 

If  no  list  of  th^  farm  property  has  ever  been  made,  it  is  well  to 
start  operations  by  going  over  the  farm,  field  by  field,  and  building 
by  building,  taking  each  item  as  it  is  found.  Thus  nothing  will  be 
missed.  The  listing  can  be  done  in  any  memorandmn  book  or  on 
loose  sheets  of  paper.  Two  people  can  do  this  w^ith  greater  facility 
than  one,  especially  in  barns,  tool  houses,  and  like  places  where  many 
articles  are  found.  One  person  can  search  out  the  various  pieces  of 
property,  calling  out  each  item  in  turn,  to  be  set  down  on  the  list 
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by  the  other.  The  classifjdng  and  appraising  can  be  done  at  the 
same  time^  if  desired,  by  listing  the  items  coming  mider  each  class  of 
property  on  separate  pages  or  sheets,  but  for  the  most  part  classifi- 
cation and  appraisal  can  best  be  done  within  doors  as  the  items  are 
being  copied  into  the  property  book.  In  some  cases  a  more  exact 
appraisal  may  perhaps  be  made  as  the  item  is  listed,  but  it  is  not 
necessary  for  the  average  man  to  have  each  item  of  his  property  in 
actual  sight  in  order  to  give  it  careful  appraisal.  It  is  necessary, 
however,  to  have  the  items  actually  in  sight  when  they  are  being 
listed,  as  otherwise  some  of  them  surely  will  be  omitted.  Descriptive 
information  r^arding  each  item  should  be  set  down  as  the  listing  is 
being  done,  for  identification  purposes,  as  hereafter  explained. 

COPYING  TO  PROPERTY  BOOK« 

The  copying  of  the  listed  items  to  the  property  book  and  classifying 
them  at  the  same  time  can  be  most  easily  done  by  having  one  person 
read  oflf  the  items  as  listed  and  another  turn  the  pages  of  the  book 
and  enter  the  data  under  proper  classified  headings.  This  work 
should  be  done  carefully,  and  at  the  end  of  each  group  plenty  of  room 
should  be  left  for  listing  any  new  items  of  the  same  class  that  may  be 
acquired  in  the  years  to  com^.  In  the  following  pages  will  be  found 
f uUy  detailed  suggestions  as  to  the  best  way  to  classify  or  group  the 
many  items,  also  how  to  apportion  the  items  to  the  pages  of  the. 
property  book.  Appendix  A  sets  forth  a  fully  detailed  inventory 
from  a  New  York  farm,  which  merits  careful  study. 

DESCRIPTIVE  DATA. 

It  win  be  noticed  that  there  are  three  narrow  columns  on  the  forms 
shown  in  figm*es  1  and  2,  next  t6  the  wide  colunrn  provided  for  listing 
the  items.  These  three  columns  are  to  be  used  to  note  certain  de- 
scriptive data  concerning  certain  classes  of  property. 

The  descriptive  data  will  depend  on  the  kind  of  property.  For 
the  land,  the  year  of  purchase  and  the  first  cost  should  be  recorded. 
Each  building  or  improvement  should  be  accompanied  by  notes  as 
to  the  year  erected  and  the  first  cost.  For  the  work  animals  and 
any  other  stock  listed  by  name,  the  data  should  show  the  year  bom 
or  bought,  and  the  first  cost,  if  bought.  For  each  implement  Usted 
separately  there  should  be  a  record  of  the  year  bought,  the  first  cost, 
and  the  size  or  working  width.  The  make  of  the  implement  may 
also  be  set  down.  Such  data  will  prove  of  value  should  the  inven- 
tories be  used  in  an  accounting  way,  and  in  any  case  will.be  wdl 
worth  the  recording,  as  in  going  back  over  the  lists  of  previous  years 
descriptive  data  will  be  foimd  quite  useful  in  fully  identifying  many 
of  the  items. 


Digiti 


zed  by  Google 


Farm  Inventories.  ,  9 

CLASSIFYING  AND   APPRAISING   THE   PROPERTY   ITEMS. 

The  various  items  in  the  list  of  farm  property  must  be  classified 
into  groups.  This  is  necessary  for  convenience,  ease  of  reference, 
subsequent  identification  of  items,  and  to  seciu'e  the  figures  as  to 
capital  invested  in  each  kind  of  farm  property. 

The  allotment  of  pages  in  the  inventory  book  to  each  group  or 
kind  of  property  must  be  made  carefully  in  order  that  there  may  be 
no  great  waste  of  space,  and  yet  ample  room  allowed  for  listing  addi- 
tional similar  items  acquired  in  the  years  to  come.  The  various 
classes  of  property  will  need  space  in  the  book  in  accordance  vdth 
their  diflFering  characteristics. 

The  appraising,  or  placing  of  values  on  all  the  items  that  go  to 
make  up  the  farm  property  list,  will  require  careful  thought  and  con- 
sistent action.  Diverse  conditions  and  principles  are  involved  in  the 
appraisal  of  different  kinds  of  property,  and  these  will  therefore  be 
discussed  at  some  length. 

RESOURCES   OR  ASSETS. 

All  property  owned  comes  under  the  head  of  resoiu'ces  or  assets. 
The  resouirces  may  be  divided  into  two  subdivisions  known  as  physical 
or  tangible  property  and  Unancial  or  intangible  property.  These  are 
the  technical  terms  used  in  everyday  business,  and  their  meaning 
should  be  fully  grasped,  as  they  refer  to  entirely  distinct  kinds  of 
property,  the  handling  of  which  in  an  inventory  is  governed  by  en- 
tirely different  principles.  The  value  of  the  physical  property  must 
be  estimated  and  appraised;  the  financial  property  has  a  face  value, 
which  under  any  conditions  ordinarily  met  with  on  the  farm  needs 
no  appraisal.  The  physical  property  may  be  grouped  under  the 
following  heads:  Land;  buildings;  other  permanent  improvements; 
work  stock;  cattle;  swine;  sheep;  poultry;  machinery  and  tools;  farm 
produce;  farm  supplies;  growing  crops.  The  financial  items  include 
cash  on  hand,  cash  in  bank,  accounts  receivable,  .and  notes  receivable. 
By  "receivable^'  is  meant  debts  owing  to  the  farm.  All  these  classes 
of  property  will  now  be  taken  up  in  timi. 

LAND. 

It  is  not  necessary  to  discuss  in  this  bulletin  in  any  but  the  briefest 
and  most  casual  manner  the  theoretical  methods  of  correct  land 
valuation.  The  main  thing  is  to  adhere  to  whatever  principle  is 
adopted,  so  as  to  eliminate  all  fluctuations  due  to  variations  in  method 
or  basis  used.  The  objects  of  valuation  of  the  physical  property 
(including  land)  for  farm  inventory  purposes  are,  generally  speaking, 
threefold;  (1)  to  establish  a  basis  for  determining  financial  worth  at 
recurrent  periods,  thus  reflecting  increases  or  decreases  in  net  worth; 
11973^—20 2 
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(2)  to  ascertain  the  distribution  of  capital  invested;  that  is,  the 
amount  of  money  tied  up  in  each  class  of  property;  (3)  to  serve  as  a 
basis  in  farm  cost  accoimts  for  charging  depreciation  and  interest  on 
investment.  By  bearing  in  mind  the  foregoing,  the  necessity  is 
readily  seen  for  sticking  to  some  definite  method  of  valuation.  In 
the  valuation  of  land  there  are  at  least  three  bases  that  may  be  con- 
sidered: (1)  Cost;  (2)  sale  or  market  value;  (3)  capitalized  rent. 
The  difficulty  with  the  cost  basis  in  appraising  farm  lands  is  that  it 
fails  to  fulfill  completely  any  one  of  the  three  objects  of  valuation  as 
hereinbefore  specified.  However  proper  the  cost  basis  is  in  corpora- 
tion accounting,  where  it  is  generally  accepted  and  used,  it  fails  when 
applied  to  farm  land  valuation.  This  is  partly  because  of  the  personal 
element  present  in  farm  accoimting  and  absent  in  corporation  ac- 
counting. If  the  land  value  be  based  on  cost  it  will  certainly  not 
reflect  the  farmer's  present  net  worth.  In  many  cases  land  cost  its 
{present  o^vners  a  nominal  sum  only.  Again,  many  farms  have  been 
inherited,  thus  costing  their  present  owners  nothing.  For  these 
reasons,  generally  speaking,  the  cost  basis  is  not  acceptable  in  land 
valuations  for  farm  inventory  purposes.  Where  the  land  has  recently 
been  purchased,  however,  cost  is  the  best  appraisal  basis. 

The  sale  or  market-value  basis  will  doubtless  prove  the  most  prac- 
tical in  the  majority  of  cuses,  but  certain  precautions  are  necessary  in 
applying  it.  If  this  method  is  adopted  the  land  should  be  appraised 
afi  nearly  as  possible  at  a  figure  representative  of  the  current  price  in 
the  neighborhood  of  the  same  kind  and  quality  of  land.  By  current 
price  is  not  meant  a  forced  sale  price,  nor  yet  a  fancy  suburban  lot 
valuation,  but  such  a  price  as  the  mpre  recent  sales  to  farmers  have 
shown  to  be  the  real  market  value  of  land  in  the  locality.  Almost 
every  farm  will  include  areas  of  different  value  per  acre.  These 
shoidd  be  separately  priced  in  accordance  with  their  values,  and,  to 
facilitate  future  appraisals,  each  field  or  parcel  of  land  may  be  desig- 
nated by  a  letter  or  number  for  purposes  of  identification.  The 
number  of  acres  in  each  kind  of  land,  multiplied  by  its  appraised 
value  per  acre,  will  give,  when  footed  up,  the  total  appraised  value 
of  the  land.     (See  sample  inventory.  Appendix  A.) 

It  is  sometimes  rather  difficult  to  judge  of  the  actual  market  value 
of  farm  land.  Especially  is  this  true  in  regions  where  there  is  great 
activity  in  the  land  market,  and  also  in  those  sections  of  the  country 
where  there  is  little  or  no  buying  and  selling  of  farm  lands.  In  the 
former  case  the  element  of  speculation  and  in  the  latter  the  scarcity 
of  sales  prevents  the  taking  of  sales  prices  as  a  guide. 

The  third  basis,  capitalized  rent,  is  probably  the  best  index  of  the 
intrinsic  value  of  land.     Dr.  H.  C.  Taylor  *  in  his  recent  work  on 

1  Agricultural  Economics,  1919,  pp.  204-205. 
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Agricultural  Economics  says:  "The  net  rent,  or  the  share  of  the  gross 
returns  which,  under  conditions  of  free  competition,  is  credited  to 
land,  above  what  is  necessary  to  keep  the  land  intact,  is  the  starting 
point  for  figuring  the  value  of  a  piece  of  land.''  He  further  says  that 
this  net  rent  divided  by  the  rate  of  discount  which  "reflects  the 
prevailing  premium  on  the  present''  is  the  simple  mathematical 
method  of  finding  the  value  of  a  piece  of  land  on  this  basis.  Thus, 
"If  the  net  annual  income  derived  from  a  piece  of  land  is  $6  per  acre 
and  the  rate  of  discoimt  is  5  per  cent,  the  present  capital  value  of  the 
land  would  be  $120  per  acre,"  or  $6  divided  by  0.05. 

Where  this  method  can  be  applied  it  is  probably  the  most  acciu*ate 
one  that  can  be  used  from  an  economic  standpoint.  Its  main  diffi- 
culty from  the  standpoint  of  farm  inventorying  is  its  application 
where  the  land  b  being  farmed  by  its  owner.  The  earnings  are  pro- 
dticed  by  the  entire  farm  property,  land,  buildings,  stock,  equipment 
together  with  the  labor  employed,  and  the  difficulty  lies  in  ailocating 
to  each  of  these  factors  of  production  its  true  share  of  the  earnings. 
For  instance,  a  field  produces  certain  net  earnings  above  all  costs. 
By  what  means  in  reach  of  the  practical  farmer  is  the  share  of  earn- 
ings attributa^)le  to  each  factor  to  be  set  apart  ?  Another  practical 
difficulty  lies  in  the  fact  that  crops  are  not  uniformly  productive, 
neither  are  seasons,  and  the  net  rent  would  be  more  variable  and  in- 
constant, both  up  and  down,  than  the  market  value  basis,  which 
usually  follows  a  general  trend,  either  upwards  or  downwards. 

Thus  while  it  is  undoubtedly  true  thiit  the  net  rent  over  a  period 
of  years  is  an  excellent  if  not  the  best  index  of  its  actual  value,  there 
are  practical  difficulties  of  appUcation  that  render  its  use  for  this 
farm  inventory  purpose  imavailable  in  the  majority  of  cases. 

In  appraising  the  farm  land,  especially  if  cost  accoimts  are  to  be 
carried,  it  is  desirable  that  each  kind  of  land  (as  crop  land,  permanent 
pasture,  woodland,  etc.)  be  valued  as  nearly  as  possible  at  its  relative 
value  as  compared  with  the  other  kinds.  In  some  cases  it  has  been 
found  expedient  to  go  still  further  and  assign  to  each  separate  piece 
of  land  on  the  farm  its  own  value  per  acre.  (See  Appendix  A.)  The 
value  per  acre  of  each  kind  of  land  multipUed  by  its  area  will  thus  give 
the  total  land  value  as  appraised  by  this  method. 

This  method  is  a  good  one  to  follow,  for  on  practically  all  farms 
there  are  found  areas  of  different  value  per  acre.  Thus  some  till- 
able land  may  be  high  in  fertiUty  and  easily  worked,  being  for  this 
reason  worth  considerably  more  per  acre  than  other  tillable  land  of 
lower  fertiUty  or  less  desirable  physical  characteristics.  Again,  many 
farms  include  areas  unfit  for  tillage  by  reason  of  swampy,  rocky, 
or  very  hilly  topography.    Woodland  and  brushy  areas  are  foimd  in 
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nearly  all  agricultural  regions.  In  some  cases  the  woodland  is  worth 
more,  in  others  less,  than  the  best  tillable  land,  depending  on  the 
section  of  the  country  and  the  quaUty  of  the  timber.  To  appraise 
all  these  at  a  imiform  rate  per  acre  would  not  be  in  accordance 
with  the  facts,  and  it  is  the  facts  that  are  desired  when  making  an 
inventory. 

ORCHARDS  AND  OTHER  PERENNIAL  CROPS. 

The  appraisal  of  orchards  and  similar  semipermanent  crops,  such 
as  asparagus  beds,  berry  plantations,  etc.,  is  best  made  as  one  with 
the  land  they  occupy.  They  are,  strictly  speaking,  a  part  of  the 
make-up  of  the  land  value,  for,  if  the  land  be  sold,  they  are  legally  a 
part  of  the  sale  and  go  with  the  land.  In  appraising  land  carrying 
such  crops  the  value  should  not  be  overestimated  on  the  basis  of 
expected  returns,  however  certain^  it  may  appear  they  will  be. 
Conservatism  should  here,  as  elsewhere,  be  the  rule.  The  same  basis 
as  for  any  other  land  may  be  used  or,  if  the  costs  of  bringing  such  a 
crop  to  bearing  age  are  known,  they  may  be  used  in  this  connection 
by  adding  to  the  value  of  the  bare  land  the  costs,  year  by  year,  to 
bring  the  crop  to  full  bearing  age.  The  full  value  should  be  main- 
tained during  the  prime  productive  life,  and  then,  as  productivity 
wanes,  the  value  should  be  gradually  decreased  until,  when  the 
fruitfulness  of  the  crop  ceases,  it  is  again  reduced  to  the  value  of  the 
bare  land. 

BUILDING  AND  OTHER  IMPROVEMENTS. 

Each  building  or  improvement  (water  supply,  lighting  system,  etc.), 
should  be  listed  separately.  (See  sample  inventory.  Appendix  A). 
It  is  best  not  to  list  separately  other  land  improvements,  such  as 
fences,  drainage,  and  the  Uke,  but  their  value  should  be  included  in 
the  appraisement  of  the  land  so  improved. 

One  of  the  most  perplexing  appraisals  will  be  that  of  the  farm 
buildings  and  other  improvements.  The  buildings  and  improvements 
are  bought  and  sold  with  the  land,  and  it  may  often  appear  difficult 
to  give  them  a  value  separate  from  the  land.  This  is  not  so  difficult 
as  it  may  seem,  and  it  is  of  importance  that  they  be  separately  valued, 
as  only  by  this  means  can  all  the  uses  of  the  inventory  be  realized. 
Furthermore,  this  is  necessary  in  order  that  new  building  improve- 
ment costs  be  correctly  inventoried  and  depreciation  be  adequately 
provided  for. 

There  are  two  bases  which  may  be  employed  in  appraising  buildings 
and  improvements,  (1)  original  cost  of  construction,  and  (2)  estimated 
cost  to  replace  at  present  prices.  In  either  case  allowance  should  be 
made  for  depreciation  from,  the  date  of  erection  to  the  inventory  date. 
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To  illustrate,  assume  a  bam  to  have  been  erected  in  1880  which 
cost  then  $800,  but  to-day  would  require  $2,000  to  build.  The  barn 
is  in  good  repair  and  has  an  estimated  life  of  20  years  longer  before 
it  will  have  to  be  replaced.  On  the  original  cost  basis  the  bam 
would  be  valued  to-day  (1920)  at  $267,  while  if  the  replacement 
basis  is  used  the  present  value  would  be  $667,  or  one-third  of  the  total 
in  each  case,  as  it  is  estimated  that  it  has  one-third  of  its  useful  life 
left.  The  question  of  the  salvage  value  at  the  end  of  useful  life 
sometimes  enters  into  such  computations,  but  this  question  is 
ordinarily  ignored  in  farm  inventorying  for  the  reasons  that  it  is 
usually  a  negligible  amount,  and  that  the  actual  useful  life  remaining 
is  largely  a  matter  of  guesswork.  There  are  usually  no  extensive, 
accurate  data  on  which  such  estimates  can  be  carefully  based. 

The  original  cost  basis  is,  doubtless,  the  safest  and  most  conserva- 
tive for  general  use  in  valuing  buildings,  but  in  many  cases  and  for 
some  reasons  the  replacement  basis  may  be  found  preferable.  Thus, 
if  cost  accounts  are  to  be  carried  on,  the  replacement  basis  seems  to 
be  more  justifiable  in  order  that  the  cost  figures  may  bear  depreciation 
charges  commensurate  with  the  present  high  scale  of  prices.  All 
building  materials  have  advanced  so  greatly  in  cost  in  the  last  few 
years  that  the  original  cost  of  any  building,  except  one  very  recently 
erected,  can  not  be  considered  an  accurate  guide  to  its  true  value. 

Under  no  circumstances,  however,  should  the  basis  of  values  be 
shifted  from  year  to  year,  but,  when  once  decided  on  and  established, 
should  be  maintained  until  price  levels  have  materially  changed. 

When  estimating  depreciation,  careful  examination  is  to  be  recom- 
mended. Sometimes  a  building  apparently  in  perfect  condition  has 
been  found  to  be  quite  out  of  repair  by  reason  of  unseen  depreciation 
due  to  rotted  siUs,  posts,  etc. 

When  the  appraised  values  of  the  various  kinds  of  land,  of  the 
several  buildings,  and  of  the  other  improvements  are  footed  up,  it 
will  nearly  always  occur  that  the  total  appraised  valuation  by  the 
sundry  items  will  not  agree  with  the  cost  or  appraised  value  of  the 
farm  as  a  whole.  It  would  be  manifestly  inaccurate  in  such  a  case 
to  leave  the  total  itemized  valiie  as  it  is,  and  yet  it  is  desired  to  have 
the  data  in  itemized  form.  Here  it  becomes  necessary  to  divide 
up  the  "whole  farm"  value  into  proportionate  values  for  each  item, 
as  indicated  by  the  detailed  appraisal.  This  is  more  readily  done  by 
pladng  the  items  in  a  column  with  the  total  appraised  value  at  its 
foot.  Alongside  of  this  column  is  another  for  holding  the  adjusted 
values  and  at  the  foot  of  this  second  column  is  placed  the  *' whole 
farm"  value  to  which  it  is  desired  to  adjust  the  item  values.  The 
ratio  of  values  or  the  adjustment  percentage  can  be  found  by  dividing 
the  total  *^whole  farm"  value  by  the  sum  of  the  itemized  values. 
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This  percentage  figure,  multiplied  by  each  item  in  the  appraised 
values,  adjusts  each  itemized  value  to  the  total  value.     To  illustrate: 


Items. 


I  Appraised 
values. 


Fields  A  and  F,  tillable  land,  80  acres 

Field  C,  tillable  land  (poor),  20  acres 

Fields  B  and  B,  permanent  pasture,  20  acres. 
Farmstead,  woods,  roads,  and  lanes,  5  acres. . 

Dwelling 

Tenant  bouse 

Bam 

Calf  shed 

Comorib 

Henhouse 

Water-supply  system 

lighting  system 


Total  appraised  value  by  Items.. 
Total  "whole  farm*'  value 


$S,000 

1,000 

800 

300 

1,500 

400 

850 

50 

75 

10 

350 

250 


13,585 


Adjusted 
Talues. 


17,361 
930 
736 
279 
1,3S1 
S68 
782 
46 

m 

9 
322 
230 


*  '"i2"soo 


In  the  above  case  the  '*  whole  farm  ^'  value  is  found  to  be  92/100  of 
the  total  of  appraised  item  values  (12,500  divided  by  13,585).  The 
figures  for  each  item  in  the  column  of  adjusted  values  are  found  by 
multiplying  each  item  value  by  92  and  dividing  by  100. 

One  page  in  the  farm  property  book  ordinarily  suffices  for  the  list 
of  land,  buildings,  and  improvements. 

LIVE  STOCK. 

Live  stock  on  the  farm  ordinarily  comes  imder  three  heads,  namely, 
work  stock,  production  herds  and  flocks,  and  special  lots  such  as 
steers,  hogs,  or  lambs  bought  for  fattening  and  resale.  In  each  case, 
as  for  the  farm  land,  there  is  the  alternative  of  using  the  cost  basis 
or  the  market  value  basis  for  the  appraising  of  values.  As  recom- 
mended in  that  case,  so  here,  considering  aU  the  objects  for  which  a 
farm  inventory  is  used  or  to  be  used,  the  market  value  basis  is  the 
most  acceptable.  It  must  be  understood  that  market  value  (U  the 
farm,  or  ''farm  value,''  as  it  is  commonly  called,  is  meant  in  this 
connection.  That  is  value  at  market  point  less  probable  cost  of 
getting  to  market.  In  no  case  should  live  stock  be  valued  at  full 
value  at  the  market  point. 

Work  stock. — ^The  appraisal  of  the  work  stock  should  not  give 
much  trouble.  Most  farmers  know  pretty  well  what  a  horse  or  mule 
is  worth  after  owning  it  a  while.  It  is  well  to  devote  one  page  to  the 
work  and  driving  animals  and  colts,  which  by  reason  of  being  a  more 
or  less  permanent  part  of  the  farm  plant  should  be  listed  separately 
by  name.  As  colts  raised  are  broken  and  put  to  work  on  the  farm, 
they  can  be  dropped  from  the  list  of  colts  and  carried  to  the  work 
stock  list.     Several  blank  lines  should  follow  the  list  of  each. 
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Productive  live  stock,* — ^This  list  will  include: 

Cattle:  List  each  kind  of  cattle  separately^  as  cows,  heifers^  bulls, 
steers,  calves,  yearlings,  and  2-year-olds. 

Colts:  List  as  suckling  colts,  yearlings,  2-year-olds,  etc. 

Hogs:  List  separately  breeding  sows,  boars,  feeders,  shoats,  pigs. 

Sheep:  List  separately  ewes,  rams,  wethers,  and  lambs. 

Poultry:  List  separately  hens,  roosters,  chicks,  turkeys,  ducks, 
geese,  and  guineas. 

Bees. 

If  more  than  one  breed  or  type,of  animal  is  kept  it  may  be  advisable 
to  separate  the  above  groups  under  the  different  types  or  breeds,  as 
"dairy  cows,'^  ''beef  breeding  cows,"  ''Holstein  calves,"  "Shorthorn 
calves,"  etc.  Where  dairy  or  registered  breeding  stock  is  carried  it 
is  advisable  to  list  all  the  cows,  bulls,  and  yoimg  stock  individually 
by  name,  as  is  done  with  work  stock,  so  as  to  facilitate  identification 
and  appraisal  year  after  year. 

.  Special  lots. — ^There  is  a  radical  difference  between  the  principle 
of  listing' semipermanent  stock  and  that  of  listing  hogs,  steers,  and 
the  like,  which  are  kept  only  a  relatively  short  time.  It  is  neces- 
sary to  leave  considerable  blank  spaces  on  the  sheets  listing  indi- 
vidual animals,  for  as  they  are  sold  or  otherwise  disposed  of  the\ 
others  that  take  their  places  will  need  to  be  listed  on  the  same  sheet 
in  order  to  preserve  the  continuity  of  the  inventory.  The  list  of 
stock  bunched  according  to  kind  and  age  will,  however,  stand  in- 
definitely, since  the  individual  animals  that  make  up  th^e  bunches 
may  come  and  go  without  requiring  any  change  in  the  listing.  Such 
a  list  should  simply  show  after  each  group  the  nimiber  on  hand  and 
the  total  value  of  the  entire  bimch.  The  important  thing  to  be  re- 
mexnbered  here  is  that  a  few  blank  lines  should  be  left  after  each 
distinct  class,  such  as  cattle,  swine,  poultry,  etc.,  to  allow  for  occa- 
sional changes  that  may  occur  in  the  make-up  of  the  live  stock 
carried. 

A  method  of  valuation  practiced  on  stock  farms  is  to  weigh  the 
different  bunches,  multiply  the  total  weight  of  each  by  the  current 
market  price,  and  subtract  the  probable  marketing  charges.  The 
remainder  shows  the  market  value  on  the  farm. 

The  number  of  pages  in  the  property  book  to  be  allotted  to  pro- 
ductive livestock  lists  will  depend  greatly  on  the  size  and  type  of 
farm  and  the  kind  of  stock  carried.  Generally  a  page  will  suffice 
for  all  the  bunched  animals.  Where  some  of  the  cattle  are  indi- 
vidually listed  it  would  be  well  to  use  one  page  for  the  bunched 
flniTT^A^ls  and  one  or  more  pages  as  needed  for  the  individually  listed 
cattle. 

*  By  this  term  is  meant  all  classes  of  stock  which  are  maintained  for  the  production  of  income  either 
through  sales  of  itock  and  stock  products  or  by  increases  in  value. 
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MACHINERY  AND  TOOLS. 

The  appraisal  of  the  farm  implemenlB  presents  quite  a  different 
problem  from  that  of  any  other  class  of  property  on  the  farm. 
Market  prices  are  of  little  use  here  in  determining  actual  values. 
A  farm  implement  after  only  a  few  months'  use  has  a  cash  sale 
value  considerably  less  than  what  it  is  actually  worth  to  the  farm. 
There  is  one  rule  for  appraising  these  values  that  has  been  found  to 
work  out  well  in  practice,  namely,  from  the  first  cost  deduct  a  sum 
sufficient  to  cover  wear  and  tear  up  to  the  inventory  date.  To  do 
this,  the  probable  useftd  life  of  the  implement  must  be  considered. 
For  instance,  in  appraising  the  value  of  a  plow,  the  first  cost  of 
which  was  $12,  and  which  has  been  used  for  12  years  and  has  about 
3  years  more  of  useful  life,  the  value  would  be  placed  at  3/15,  or  1/5 
of  the  first  cost,  that  is  to  say  $2.40.  In  arriving  at  first  cost,  the 
price  paid  and  the  cost  of  getting  the  implement  to  the  farm  and 
setting  it  up  are  to  be  added,  thus  making  the  total  first  cost. 

This  is  the  most  numerous  class  of  property  items  to  list.  Tbp 
best  way  is  to  treat  every  separate  implement,  machine,  or  tool  as  a 
distinct  item  on  the  inventory.  In  the  case  of  such  minor  tools  as 
shovels,  hammers,  axes,  and  the  like,  where  more  than  one  of  the 
same  kind  is  owned,  they  can  be  listed  together,  followed  by  the 
number  owned,  as  ''hammers,  claw,  3";  "shovels, long-handled, 2/' 
etc.  All  major  implements  should  consistently  be  itemized  sepa- 
rately to  identify  them  for  future  lists,  as,  ''Mower,  Deering  41-foot 
cut,"  ''Mower,  McCormick  5-foot  cut,''  etc. 

It  may  seem  to  many  that  the  listing  of  each  separate  tool  is  an 
unnecessary  burden  of  detail,  but  there  are  at  least  three  good  reasons 
why  this  should  be  done.  First,  the  values  can  thus  be  more  accu- 
rately placed;  second,  the  list  is  made  but  once  for  each  tool  and 
future  appraisals  are  more  easily  consummated;  third,  the  Iqan,  loss, 
or  misplacement  of  tools  is  readily  brought  to  mind  and  checked  up. 
Farmers  frequently  lose  valuable  implements  by  lending  them  out 
and  never  checking  up  their  lists  of  property.  A  case  of  a  fanner  in 
New  York  illustrates  this  pointedly.  He  used  to  lend  his  fanning 
mill  to  his  neighbors  and  on  one  occasion  when  he  wanted  to  clean 
his  own  grain,  it  was  not  to  be  found,  either  on  his  own  place  or  at 
any  of  the  neighbors.  It  finally  developed  that  it  had  been  sold  by 
auction  at  a  sale  of  the  effects  of  a  deceased  neighbor.  No  one  re- 
membered who  had  bought  it,  hence  it  was  a  total  loss.  Similar 
losses  are  avoided  by  farmers  who  have  formed  the  habit  of  making 
annual  inventories.  On  many  farms  both  the  number  and  value  of 
small  tools  are  maintained  about  the  same  year  by  year,  the  new 
small  tools  bought  each  year  representing  a  year's  depreciation,  so 
that  on  these  farms  the  listing  and  appraisal  of  small  tools  may  be 
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done  by  groups  without  making  much  difference.  It  is  recom- 
mended, however,  that  in  spite  of  the  time  reqiured  an  exact  item- 
ized Ust  be  made  of  each  tool,  larg^  or  small.  The  grouping  idea  is 
suggested  merely  to  show  how  the  listing  may  be  done  when  cir- 
cumstances seem  to  make  an  itemized  list  undesirable,  as  may 
sometimes  be  the  case  on  quite  small  farms  or  on  those  where  a 
simple  type  of  agriculture  is  followed. 

Making  this  list  of  the  tools  will  appear  to  many  a  much  more 
tedious  job  than  it  actually  is.  On  a  32(>-acre  general  grain  and 
stock  farm  in  Iowa,  where  seed  growing  and  cleaning  is  made  a  spe- 
cialty and  a  thrashing  outfit  handled,  a  farm  where  about  every  im- 
plement and  tool  is  represented  that  will  be  found  on  any  farm,  the 
detailed  list  showed  301  separate  items,  from  a  $1,100  thrashing 
outfit  to  a  5-cent  file.  In  spite  of  this  extraordinarily  long  list,  the 
iaventorying  was  not  exceptionally  laborious,  consimiing  less  than 
one  day's  time,  and  after  the  list  was  once  made  the  succeeding 
year's  lists  were  checked  up  with  facility. 

It  will  systematize  the  work  if  in  copying  this  list  to  the  appor- 
tioning pages  in  the  farm  property  book  subdassifications  be  made 
in  accordance  with  the  uses  of  the  tools,  entering  first  imder  each 
class  the  major  items,  and  then,  after  leaving  a  niunber  of  blank 
lines,  the  minor  tools.  As  a  suggestion,  the  groupings  illustrated  in 
the  sample  inventory  in  Appendix  A  ai:e  offered. 

These  groups  on  a  farm  of  average  size  should  prove  adequate, 
but  where  there  are  a  great  many  items  it  will  be  useful  to  have  the 
list  still  fiu'ther  subdivided.  For  instance,  the  live-stock  tools  may 
be  classified  by  kind  of  stock,  the  crop  implements  by  the  different 
kinds  of  crops,  and  the  general-purpose  tools  into  "hauling,"  "shop," 
and  such  like  groups.  Where  this  is  done  certain  items  will  be  f  oimd 
that  can  not  go  under  any  oue  subgroup  and  must  be  included  in  a 
general-purpose  subdivision  at  the  end  of  ^ach  series  of  subdivisions. 

The  allotment  of  pages  in  the  property  book  to  the  lists  of  machin- 
ery and  tools  will  depei^d  on  how  the  items  are  grouped.  On  small 
farms,  one  or  two  pages  may  suffice  for  the  entire  list.  Where  the 
tools  are  classified  into  groups,  each  group  should  have  a  separate 
page,  to  allow  for  subsequent  purchases,  and  where  a  great  many 
iteois  are  to  be  listed,  separate  pages  are  advisable  for  the  major  and 
minor  subdassifications  imder  the  same  group. 

FARM  PRODUCE. 

For  farm  produce  the  best  appraisal  basis  is  believed  to  be  "farm 
value/'  or  market  value  at  the  farm,  that  is,  at  market  price  less  the 
estimated  cost  of  marketing.     Each  product  on  hand  at  inventory 
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time  should  be  listed,  followed  by  a  note  as  to  kiiid  and  quantity 
on  hand,  and  the  unit  of  measurement,  thus: 

Com,  ear r. buflhels.  -  432 

Hay,  timothy tons. .      4^ 

Hay,  mixed do. .    16 

The  task  of  making  fairly  accurate  estimates  of  the  quantities  in 
bulk  of  such  conmiodities  as  com,  wheat,  hay,  etc.,  may  puzzle  some 
who  have  never  made  such  estimates.  There  are  rules  for  closely 
approximating  these,  and  in  many  instances  farmers  have  their  own 
methods  by  which  they  make  surprisingly  dose  estimates.  For  the 
benefit  of  those  inexperienced  in  such  estimates.  Appendix  B  gives 
simple  rules  for  estimating  quantities  of  produce  in  bulk. 

SUPPLIES. 

On  every  farm  at  inventory  time  there  will  be  found  a  miscellane- 
ous collection  of  all  kinds  of  supplies,  -such  as  piu*chased  feeds,  seed, 
fertilizer,  twine,  nails,  lumber,  etc.  These,  together  with  the  amount 
of  manure  on  hand,  are  all  listed  imder  the  heading  "Supplies." 
Nails,  bolts,  screws,  and  the  like  can  well  be  listed  as  one  item,  regard- 
less of  varying  sizes  and  kinds,  giving  the  approximate  number  of 
poimds.  Where  a  definite  system  of  carrying  such  shop  supplies  is 
in  use,  as  is  the  case  on  some  of  the  well-organ^ed,  large  farms,  the 
quantities  of  the  different  items  of  this  nature  are  easily  counted  or 
weighed  and  appraised  with  exactitude.  This  kind  of  property,  like 
machinery  and  tools,  has  been  bought  by  the  farmer  and  should 
therrfore  be  appraised  at  cost  price  plus  any  expense  incurred  in  get- 
ting it  to  the  farm.  For  example,  if  a  ton  of  bran  is  bought  for  $44, 
$1.25  spent  for  freight  on  it,  and  75  cents  worth  of  man  and  horse 
labor  needed  to  haul  it  from  the  station  to  the  farm,  the  appraisal 
should  be  made  at  the  rate  of  $46  per  ton. 

FALL  AND  WINTER  CROP  WORK. 

This  is  an  important  part  of  the  farm  inventory,  and  one  that  is 
sometimes  overlooked.  Strictly  speaking,  it  is  not  property  in  some 
parts  of  the  coimtry,  but  in  other  sections  it  is  just  as  much  property 
as  a  horse  or  cow.  In  most  States,  in  the  sale  of  tenant  farms,  the 
law  requires  that  the  tenant  must  be  compensated  for  his  work  on 
any  crops  not  yet  harvested,  even  when  no  written  lease  is  extant. 

From  an  accounting  standpoint  it  is  indispensable  that  the  value 
of  the  work  done  and  suppUes  used  on  crops  to  be  harvested  in  the 
coming  season  be  taken  into  account.  If  a  farmer  sows  each  year 
about  the  same  number  of  acres  of  winter  wheat  and  other  like 
crops,  if  he  winter-plows  similar  areas  year  after  year,  in  other 
words,  if  the  inventories  of  the  value  of  such  expenditm-es  of  labor 
and  money  will  amount  to  practically  the  same  thing  each  year, 
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it  may  be  allowable  to  omit  them.  But  it  is  little  trouble  to  include 
them,  and  even  under  such  exceptional,  unvarying  conditions  it  is 
best  to  do  so.  The  physical  facts  of  such  data,  as  number  of  acres 
plowed,  or  planted  in  each  fall-sown  crop  (including  quantities  of 
seed,  fertilizer,  etc.,  used),  will  be  of  use  for  reference  and  are  worth 
recording,  even  though  the  money  values  are  not  considered  neces- 
sary to  the  accounts. 

The  items  that  go  to  make  up  the  value  of  the  fall  and  winter 
work  on  (Tops  to  be  harvested  in  the  coming  year  are  labor  (man, 
beast,  and  tractor),  seed,  fertilizer,  and  other  supplies  used  thereon. 
In  the  absence  of  labor  records  on  the  farm,  the  labor  cost  of  this 
item  will  have  to  be  estimated,  but  as  most  farmers  have  a  pretty 
fair  idea  of  the  time  it  takes  to  plow  an  acre  of  land  or  put  in  an  acre 
of  fall  grain,  this  should  not  give  much  trouble. 

On  small  and  medimn-sized  farms  the  farm  produce,  suppUes,  and 
crop  work  may  be  listed  on  one  page  of  the  size  shown  in  figures  1 
and  2,  and  stUl  leave  room  for  future  years.  Where  the  items  are 
niunerous,  separate  pages  should  be  used  for  each  group.  Dairy 
farms,  especially  those  on  which  various  feeding  systems  and  rations 
are  being  tried  out,  may  require  an  entire  page  for  the  concentrate 
feeds  alone,  as  the  list  will  vary  from  year  to  year. 

GENERAL   NOTES   ON  APPRAISING. 

Good  judgment,  coupled  with  experience,  should  enable  a  farmer 
to  come  fairly  close  to  the  right  figures.  A  middle  course  is  the 
safest,  since  the  results  of  an  appraisal  either  far  too  high  or  far  too 
low  will  be  of  Uttle  or  no  value.  False  appraisal,  to  make  the  figures 
show  up  well,  is  labor  thrown  away,*  since  the  one  who  indulges  in 
this  pastime  is  only  fooling  himself.  Stick  to  facts.  Use  market 
values  (except  as  explained  for  machinery  and  tools)  adding  expense 
of  getting  to  the  farm  all  those  things  the  farmer  buys,  and  suh- 
trading  the  probable  expense  of  marketing  from  the  market  value 
of  all  those  things  he  has  to  sell. 

FINANCIAL  PROPERTY. 

The  foregoing  discussion  has  covered  all  the  property  which  is 
classed  as  physical,  or  tangible,  and  which  needs  to  be  appraised  as 
to  values.  The  property  now  to  be  considered  is  that  which  may  be 
dassed  as  intangible,  or  financial  property,  and  consists  of  the 
amount  of  cash  on  hand  and  in  bank,  open  accounts  receivable,  or 
amoiints  due  the  farm  from  other  people  or  firms,  and  notes  which 
the  farmer  holds  on  the  inventory  date.  A  farmer  often  owns  other 
property  such  as  stocks,  bonds,  life  insurance  policies,  and  other 
resources  of  the  sort,  but  these  do  not  pertain  to  the  farm  and  do  not 
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belong  in  a  list  of  farm  property.     They  may,  however,  be  included 
if  it  is  thought  desirable  to  do  so. 

One  page  of  the  farm  property  book  should  be  devoted  to  this  list 
of  financial  property,  listing  the  notes,  open  accounts,  and  cash, 
in  regular  order.  It  is  well  to  leave  some  blank  lines  after  both  the 
Ust  of  notes  and  accounts,  and  to  carry  the  cash  on  hand  and  in 
bank  on  the  lower  lines  of  the  pages.  In  listing  the  notes  and  ac- 
counts some  descriptive  words  should  be  added  showing  who  owes 
the  money,  for  what,  when  due,  etc.,  as  shown  in  the  sample  inventory 
in  Appendix  A. 

LIABILiriBS. 

In  no  case  should  a  list  of  liabiUties  Qy'ilh  and  accounts  owed  hy 

the  farm)  be  omitted  from  the  inventory.    Liabilities  are  an  offset  to 

the  resources.     They  are  a  part  of  the  make-up  of  the  farm  business 

and  the  proportion  they  bear  to  the  resources  indicates  the  degree 

of  thriftiness  of  any  business.    A  separate  .page  in  the  property 

book  should  be  devoted  to  the  liabiUties,  and  the  items  should  be 

entered  just  as  indicated  for  notes  and  accounts  owing  to  the  farm, 

giving  the  name  of  the  person  or  firm  to  whom  money  is  owed,  whether 

note  or  open  account,  when  due,  for  what  the  debt  is  owing,  and  the 

amount. 

SUMlflNG  UP. 

When  all  the  items  with  their  valuations  have  been  entered  in  the 
farm  property  book,  all  that  is  necessary  to  finish  the  job  is  to  sum 
up  the  values.  This  is  best  done  by  adding  each  page  separately 
and  carrying  these  page  totals  to  the  last  page  of  the  list,  where 
they  may  be  conveniently  added  to  obtain  the  grand  total.  It  is 
not  a  good  plan  to  carry  forward  each  total  to  the  top  of  the  suc- 
ceeding page.  The  totals  become  more  and  inore  cumbersome  to 
handle,  chances  of  error  are  multipUed,  and  in  case  extra  sheets  are 
at  any  time  inserted,  confusion  may  result.  The  liabilities  are 
summed  up  in  the  same  manner  as  the  assets.     (See  Appendix  A.) 

NET  WORTH. 

When  the  sum  of  the  liabiUties  is  subtracted  from  that  of  the  re- 
soxu'ces,  the  remainder  is  known  as  the  net  or  present  worth.  By 
this  is  meant  the  net  value  to  the  owner  of  the  farm  property  after 
all  debts  are  accounted  for,  or,  in  other  words,  the  net  amount  of 
capital  invested  in  the  farm  buciness  at  the  inventory  date. 

SUBSEQUENT  ANNUAL  LISTS. 

Having  made  a  fully  detailed  inventory  for  one  year,  the  task  of 
making  subsequent  annual  lists  is  comparatively  easy.  Thfflre  are 
certain  particulars  to  be  considered  in  the  making  of  these  subsequent 
lists  which  wiU  now  be  explained  and  briefly  discussed. 
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LAND. 

Unless  land  has  been  bought  or  sold,  the  total  acreage  will  remam 
unchanged.  Clearing  of  woods  or  brushy  areas  and  reclamation  of 
wet  lands  may  change  the  areas  listed  at  different  values,  and  there- 
fore the  total  value.  Any  amounts  expended  in  such  improvements 
should  ordinarily  be  added  to  the  old  to  make  the  new  values,  but 
the  value  per  acre  should  never  be  increased  by  such  additions  to  a 
greater  amount  than  the  current  price  for  such  improved  land.  In- 
creased or  decreased  value  by  reason  of  a  general  rise  or  decline  in  the 
price  of  land  in  the  locality  wherein  the  farm  is  located  should  be 
taken  into  account,  but  where  the  inventories  are  utilized  as  part  of 
an  accounting  system,  this  increased  or  decreased  value  should  not  be 
included  in  the  farm  profits  or  losses,  but  should  be  shown  separately 
as  an  unearned  gain  or  loss. 

BUILDINGS,  WORK  STOCK,  MACHINERY  AND  TOOLS. 

These  three  classes  of  property,  with  the  land,  make  up  what  may 
be  termed  the  farm  plant.  Just  as  a  factory  with  its  buildings, 
machinery,  and  rolling  stock  is  spoken  of  as  a  manufactming  plant, 
so  may  that  permanent  part  of  the  farm  property  used  over  and  over 
again  in  the  production  of  crops  and  stock  be  considered  a  manufac- 
turing plant,  and,  similarly,  these  are  subject  to  losses  every  year  by 
weather,  becoming  out  of  date,  wear  and  tear,  and  other  causes. 
This  decrease  in  value  must  be  taken  into  account  in  appraising  farm 
property  if  an  approximation  to  actual  values  is  to  be  regularly  main- 
tained. As  a  general  principle  it  may  be  said  that  all  parts  of  the 
farm  plant  decrease  in  value  year  by  year  unless  this  decrease  is 
offset  by  maintenance. 

The  land  value  will  not  ordinarily  depreciate  if  the  fertility  of  the 
soil  is  adequately  maintained.  Buildings  properly  erected  depreciate 
in  value  very  slowly,  so  gradually,  in  fact,  that  if  kept  in  thorough 
repair  their  value  Trill  be  maintained  indefinitely.  Where  repairs  of  a 
permanent  nature,  such  as  a  new  roof,  are  made  the  inventory  value 
may  bo  necessarily  increased.  A  nJe  for  appraising  well-built  frame 
buildings  which  has  given  satisfactory  results  in  practice  is  to  deduct 
from  the  previous  year's  value  3  per  cent  on  the  cost  of  erection  (or 
on  estimated  replacement  cost  if  this  basis  is  used),  and  to  the 
remainder  thus  found  add  the  cost  of  maintenance  during  the  year 
just  past. 

The  values  of  the  machinery  and  tools  may  be  appraised  by  deduct^ 
ing  from  the  valuation  of  the  previous  year  an  amount  expressed  in 
terms  of  a  given  per  cent  on  tho  first  cost.  The  percentages  to  be 
deducted  will,  of  course,  vary  for  the  different  implements.  The 
probable  useful  life  of  each  implement  will  be  the  governing  factor 
here,  as  explained  in  Appendix,  C. 
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The  dBcrease  in  value  of  the  work  ammak,  year  by  year,  will  be 
fully  accounted  for  if  their  values  are  carefully  appraised  each  year. 
Some  of  the  younger  animals,  no  doubt,  will  show  an  increase  in 
value,  as  would  naturally  be  the  case  up  to  a  certain  age. 

PRODUCTIVE  STOCK,  FARM  PRODUCE,  SUPPLIES,  FALL  AND  WINTER 

CROP  WORK. 

For  the  subsequent  annual  listing  and  appraisal  of  these  classes  of 
property,  the  method  of  procediu'e  will  be  the  same  as  in  the  original 
inventory. 

CASH,  NOTES  AND  ACCOUNTS  RECEIVABLE,  LIABILITIES,  SUMMING  UP, 

NET  WORTH. 

These  are  also  handled  in  the  subsequent  inventories  exactly  as  in 
the  first  instance. 

ADDED  ITEMS. 

In  making  the  subsequent  lists  there  will  be  some  additional  items 
each  year  which  have  been  acquired  during  the  time  since  the  pre- 
ceding inventory  was  made.  If  a  record  of  receipts  and  expenditures 
is  kept,  it  is  well  to  go  over  it  just  prior  to  the  date  of  the  inventory 
and  make  a  list  of  all  new  items  of  property  that  have  been  acquired 
by  purchase  during  the  year  which  should  go  into  the  new  inventory. 
By  this  means  is  avoided  the  chance  of  missing  any  of  these  new 
items.     If  no  such  record  is  kept,  memory  must  serve  instead. 

USEFULNESS   OF  THE  FARM   PROPERTY  BOOK. 

Aside  from  the  value  of  the  data  contained  in  a  well-kept  inventcwy 
in  supplying  complete  information  as  to  the  value  of  the  farm  and  its 
accessories,  the  distribution  of  the  capital  invested  in  the  farm,  and 
the  net  financial  status  of  the  farmer  year  by  year,  the  data  will 
prove  useful  in  a  variety  of  ways,  in  any  one  of  which  it  will  often 
repay  the  farmer  for  the  time  and  work  devoted  to  making  the  inven- 
tories.    Some  of  these  uses  will  be  suggested. 

AS  AN  mDEX  OF  PROGRESS  OR  RETROGRESSION. 

A  comparison  of  the  net  worth  b^alances  year  by  year  will  show 
whether  financial  progress  is  being  made.  Where  this  use  is  to  be 
made  of  the  figiu*es  it  is  usually  necessary  to  make  certain  adjust- 
ments of  the  sums  indicated  by  the  inventories.  For  instance,  if  an 
outside  investment,  as  stock  in  a  creamery  or  other  company,  has 
been  made  from  funds  produced  by  the  farm  during  the  year,  the 
amount  so  invested,  not  being  included  in  the  list  of  farm  property, 
should,  in  measiu-ing  financial  progress,  be  added  to  the  figure  repre- 
senting the  net  worth  at  the  end  of  the  year.  U  an  outside  invest- 
ment, as  stocks  or  bonds  owned,  has  returned  dividends  or  has  been 
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closed  out  and  the  money  so  received  has  gone  into  the  farm  business, 
this  amount  should  be  subtracted  from  the  net  worth  to  show  just 
what  gain  or  loss  has  occmred  in  the  farm  property  during  the  year. 
To  illustrate: 

Net  worth  at  the  banning  of  the  year |22, 536.  92 

Net  worth  at  the  end  of  the  year 22, 390.  25 

Decrease  in  net  worth 146.  67 

Outside  invefltmenta  made  (bought  stock) 500. 00 

Decrease  in  net  worth  (deduct) 146. 67 

Actual  financial  progress  made 353.  33 

AS  AN  AD)  TO  FARM  ACCOUNTING. 

Such  figures  as  the  foregoing  are  valuable  as  indicating  the  finan- 
cial progress  of  the  farmer  as  an  individual,  but  in  no  case  do  they 
indicate  the  profit  or  loss  made  by  farming.  To  get  at  this  last 
%ure  it  is  necessary  to  know  how  much  was  spent  for  household 
and  personal  expenses,  what  the  farm  furnished  to  the  family  living, 
and  to  what  extent  the  value  of  work  done  by  the  farmer  and  his 
family  saved  expenses  to  the  farm.  To  illustrate,  if  the  value  of 
the  house  rent,  milk,  butter,  ^gs,  meat,  vegetables,  fruit,  etc.,  fur- 
nished the  farm  family  by  the  farm  is  f oimd  to  be  $420,  the  amount 
of  cash  expended  for  the  household  and  personal  expenses  of  the 
fanner  and  his  family  $740,  and  the  value  of  unpaid  farm  labor  of 
the  farmer  and  his  family  $485,  the  profit  by  farming  would  be  found 
thus: 

Financial  progress  made $353. 33 

Value  of  supplies  furnished  (add) 420. 00 

Household  and  personal  expense  (add) 742. 00 

Total 1,  515. 33 

•  Less  value  of  unpaid  farm  labor 485. 00 

Profit  by  farming 1, 030. 33 

Of  course,  in  order  to  obtain  the  figures  represented  above,  the 
records  indicated  must  be  kept,  in  addition  to  the  farm  property 
lists. 

The  foregoing  is  the  simplest  way  kno^Ti  to  get  at  the  actual 
profit  made  or  loss  sustained  by  the  farming  operations.  Of  course 
if  more  detailed  records  are  kept,  or  a  system  of  cost  accounts  handled, 
the  inventory  figures  are  indispensable,  and  accordingly  the  value 
of  the  property  lists  is  still  greater. 

AS  A  CREDIT  SAFEGUARD. 

When  a  fully  detailed  list  of  property  is  available  the  borrowing 
of  money  for  farm  purposes  is  made  easier  and  less  costly.  In  a 
case  well  known  to  the  writer,  the  farmer  takes  every  inventory  to 
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his  banker  and  together  they  go  over  it.  By  this  means  complete 
confidence  is  established,  and  this  farmer,  in  a  section  where  interest 
rates  charged  farmers  actually  amount  to  8  per  cent  or  more  per 
annum,  has  had  no  difficulty  in  securing  what  money  he  needs  to 
carry  out  his  farm  projects  at  a  straight  6  per  cent  per  annum, 
enabling  him  to  pay  cash  for  everything  he  buys  and  save  money  all 
along  the  line. 

ADJUSTMENT  OP  FIRE  LOSSES. 

In  case  of  fire  or  other  losses  covered  by  insurance  the  inventory 
becomes  invaluable  as  an  aid  to  quick  and  satisfactory  adjustment 
of  the  losses  sustained.  In  case  of  a  general  fire  it  becomes  of  in- 
calculable value  in  this  respect. 

CARE   OF  THE  BOOK. 

Such  a  valuable  asset  as  the  farm  inventory  book  should  be  the 
object  of  particular  care.  It  always  should  be  kept  in  a  safe  place 
where  it  can  easily  be  saved  in  case  of  fire.  It  should  be  kept  away 
from  promiscuous  handling  or  prying  eyes,  and  should  never  be  ex- 
hibited to  anyone  except  in  the  necessary  course  of  business,  or  to 
give  accurate  information  to  properly  accredited  representatives 
of  the  State  and  Federal  Governments.  Whenever  it  is  so  used,  it 
should  always  be  with  the  imderstanding  that  the  information  so 
furnished  is  to  be  held  strictly  confidential. 
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APPENDIX. 

A.  SAMPLE  OF  A  COMPLETE  FARM  INVENTORY  ON  A  125-ACRE  FARM 
IN  WESTERN  NEW  YORK. 

Invkntobt  op  Farm  Pbopebtt  on  The  Pine  Tkec  Farm,  Mar.  1, 1920. 


Page  of 
prop- 

Property. 

QoanUty. 

Prke. 

Value. 

1 

Land: 

Field.  A.  Tillable 

acres.. 

19.3 

19.4 

4.9 

8.7 

4.57 

5.0 

22.6 

8.83 

6.2 

15.7 

10.0 

.5 

.35 

6.14 

$96.00 
96.00 

150.00 
96.00 
96.00 
96.00 
40.00 

800.00 
96.00 
96.00 
96.00 
96.00 
96.00 

$1,862.80 

B.  Tillable 

C.  Young  orchard 

E.  Tillable 

F.  Tillable 

0.  Tillable 

H.  Woodland 

1.  Bearing  orchard 

J.  Tillable 

K.  Tillable 

L.  Tillable 

N.  Quince  orchard 

Garden .      ... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do 

1,862.40 
735.00 
643.20 
438.72 
480.00 
904.00 

1,149.00 
595.20 

1,607.20 

oeaoo 

48.00 
33.60 

Roads,  waste,  etc.  (no  value  placed) 

Total  vahiA  nt  \fm*\ . .                                                              . . .    ,    . 

11,209.12 

Building: 

Dwelling,  built  1884,  sise  36  by  fiO 

,    ■    -   - 

1 

2,600.00 

Tenant  house,  built  1864.  size  35  by  25 

788.00 

Barn,  built  1^0,  size  90  6y  20 ". 

2,900.00 

Potato  storage,  built  1913,  cost  $1,825 

1,700.00 

Shop,  built  19(fe 

200.00 

HpnhniiSA  h\^\]t  1fln« 

178.00 

Ice  house  (old) 

laoo 

Smokehouse  (old) 

45.00 

Hog  shelter  built  1914,  cost  $25 

20.00 

8,349.00 

Other  improvements: 

Wat«Tvorks  (Inchiding  windmill),  built  1908 

; 

265.00 

Work  stock: 

Dolly,  black  mare,  bom  1903,  cost  $260 

2 

125.00 

Mollv,  gray  mare,  bom  1904,  cost  $250 

125w00 

Jim,  ray  horse,  bora  1904,  cost  $200 

6a  00 

Tabe,  bay  horse,  bom  1903,  cost  200 

9a  00 

Total  value  of  work  stock 

400.00 

Cattle: 

Cows 

2 

3 
2 

300.00 

Heifers..              .      .                     

115.00 

Total  value  of  cattle..        .              

415.00 

Swine: 

Brood  sows 

2 

4 

2 
28 
8 

200.00 

Boars ■ 

100.00 

Shoets 

550.00 

Pigs 

60.00 

Total  \'alue  of  swine 

1 

900.00 

Poultry,  hens  and  roosters - 

2 

52 

saoo 

^sets.. 

do.... 

do.... 



3 

Equipment  (Implements,  tools,  etc): 
Horse  equipment- 
Harness,  double,  heavy 

Harness,  donble.Ught 

Hameas,  single,  U^t 

Collars 

2 

45.00 

8.00 

&00 

ts 

Fly  nets . .                                       

sets.. 

Whiffletrees,  doable  and  single 

.....do.... 

2.00 

25 


Digiti 


zed  by  Google 


26 


Farmers'  Bulletin  i182. 


A.  Sample  of  a  compMefarm  inventory  on  a  125-aerefaTm  in  western  New  Fori— Con. 
Inventory  of  Farm  Property  on  The  Pine  Tree  Farm,  Mar.  1, 1920. 


Page  of 
prop- 
ertv 
book. 


6  and  6 


Property. 


Equipment  (Implements,  tools,  etc.)— Continued. 
Uorse  equipment— Continued. 

Whiffle  trees,  triple sets. 

Blankets,  horse 

Broom,  stable .^ . 

Currycombs  and  brushes 


Total  value liorse  equipment. 


Cattle  equipment- 
Separator,  bought  1915,  cost  $55.75 , 

Butter  worker,  bought  1915,  cost  13.70. 
Fodder  cutter,  bought  1917,  cost  125. . . 
MUk  palls 


Quantity. 


Price. 


Value. 


tL50 
100 
.25 
.80 


$0.50 


7106 


30  00 
1.75 

19lO0 
1.00 


Total  value  cattle  equipment.. 

Swine  equipment- 
Feed  cooker 

Self  feeder 

Troughs  (home  made) 


51.73 


Total  value  swine  equipment. 


Hauling  and  driving  equipm'^nt— 

Automobile,  touring,  1919 1 

Top  buggy  (old) i  1 

Wagons,  farm,  2-hcrse ,  2 

True!  ■  witli  platform !  1 

Bobsled !  1 

Springs,  Ijolster sets . .  j  2 

Racks,  wagon  (hay  and  stock) ■  2 

Robe,  norse  hide , 1 

Shoe,  wagon '  1 

Slipboat,  homemade '  1 


Total  value  hauling  and  dri\ing  equipment . 


Crop  equipment- 
Tractor  ,  10  to  25  horsepower,  bought  1917,  cost  $1,000. 

Plow,  engine  gang,  bought  1917 

Disk,  engine.  32-double 

Harrow,  engine,  6-section,  17  feet 

Flows,  walking,  12-inch 

Harrow,  spring  tooth 

Roller,  steel,  8feet 

Weeder,  8feet 

Planter,  be.m 

Planter,  potato 

Drill,  grain,  11-hoe 

Sower,  lime  (1/3  interest) 

Spreader,  manure 

Seeder,  grass 

Cultivators,  l)ean,  2-horse 

Cultivators,  single 

Cultivators ,  2-rews . 


Binder,  grain  (J  interest). 

Mower.  5-foot 

Rake ,  nay ,  side-deli  very . , 
Spray  rig,  power,  200-gallon  tank. 
Dig] ^^ 


ngger,  potato.. 
Grader,  apple  and  potato. . 
Ladders  ( vardng  sizes) . . . 

Mill, fanning. 

Puller,  bean 

Crates,  picking 

Bags,  picking 

Bags,  grain 

Barrels,  cider 

Cradle,  grain 

Forks,  barley 

Forks,  hay 

Hoes 

Press,  apple  barrel 

Stencil,  apple  barrel sets. . 

Saws,  pruning.. 
Shears,  pruning 


400 

U 
60 
2 


.Hi 


.10 
.75 


.25 
.25 


.50 


1100 
4.  CO 
1100 

34  GO 


500  00 
SCO 

eaoo 

25.00 
15.00 
300 

2a  00 

15.00 
.50 
3.00 


WiSO 


6oaoo 

130.00 
80.00 
50.00 
5.00 
4.00 
6.00 
4.00 
5.00 
2100 

saoo 

5.00 
40.00 
5  00 
2  00 
ISO 
10  00 
40.00 
3S.O0 
2S00 

2so.a) 

25  00 

20.00 

10.50 

2.S0 

2.00 

43.00 

.50 

5.00 

1.50 

.50 

.45 

1.00 

1.00 

.25 

.75 

1.00 

.50 
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A.  Sample  of  a  complete  farm  inventory  on  a  ItS-acrefarm  in  western  New  York — Con. 
Invehtobt  or  Fabm  Propkbty  on  The  Pimc  Tb£E  Farm,  Mab.  1, 1920. 


F^Keof 
prop, 
ertr 
book. 


Property. 


Quantity. 


Price. 


Value. 


Sand  6 


Equipment  (Implements,  tools,  etc.)— Ckmtinued. 
Crop  equipment— Continued. 

Scoop,  grain 

Scvthes 

Drier,  seed  com,  homemade 


Total  value  crop  equipment. . 


Shop  equipment- 
Anvil,  blacksmith  (with  hardie,  etc.) 

Bit,i.indi 

Brace  and  bits sets . 

Chisel,  wood,  i-inch 

I>rawsha-e 

Forge,  blacksmith 

Grinder,  tool,  emery... 

Grindstone 

Hammers,  blacksmith  00 

Hammers,  claw 

Pincers,  bladcFmith sets. 

Pbne ,  wood ,  lack 

Saw,  hack,  with  blades 

Saw,  hand 

Sledge  hammer,iron 

Snipis,  tinners pairs. 

Square,  steel.  2-foot 

Square,  bevel 

Stove  in  shop  (old) >^ 

Swivel 

Vise,  bench 

Wrench,  machine,  18-inch  (new) 

Wrench,  pipe,  14-lndi  (old) 


Total  value  shop  equipment. 


Other  special  purpose  equipment— 

Evapwator,  maple  sirup,  11-barrel. 

Buckets,iuid  spiles,  sap 

Jugs,s!nip 

/      Saws,  ice 

Machine,  concrete 

Mower,  lawn 

Can ,  gasoline 

Can,  oil 

Axes. 


(Thain,  log 

De8k,ofnce 

Saw,  crosscut 

Scales  (in  bam)  platform. 
Truck,  bag 


Total  value  other  special  purpose  equipment. 

(Jeneial  purpose  equipment- 
Block  and  tackle 

(Crowbars 

Forks,  pitch 

Mattock 

PIckBx 

Shovels 

Spade 

Wheelbarrow 

Lantern,  gasoline 

Lantern,  oil 


Total  value  general  purpose  equipment.. 


Farm  produce: 

Barley bushels. 

Oats do... 

Wheat do... 

Rye do... 

Beans do... 

Qonif  ear bushels  of  ears. 

Com,  seed bushels. 

Potatoes,  seed .* — do... 

Potatoes,  market do... 


10.25 

.50 

4.00 


1,494.70 


$0.05 
'*'*25" 


I 
425 
15 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1  I 


75 
100 
400 
20 
6 
191 
21} 
1,000 
650 


.50 


.10 


.75 


LOO 

.25 

.50 
.40 

.50 

.20 

.75 

.25 

.50 

6.00 

2 

2.00 

1.50 
1.00 
2.50 
1.50 

a.  33 

.90 
400 
3.10 
2.15 


3.50 

.20 

1.25 

.25 

.25 

2.00 

5.00 

.50 

.10 

.20 

.50 

.15 

LOO 

LOO 

LOO 

.25 

.50 

.25 

2.00 

.25 

LOO 

2.00 

.25 


23.40 


60.00 

50.00 

L50 

1.25 

75.00 

2.00 

.25 

.75 

.50 

l.-W 

14.00 

.50 

14.00 

LOO 


222.2a 


12.10 


112.50 

100.00 

1,000.00 

30.00 

20.00 

171.90 

87.00 

3,100.00 

1,397.60 
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A.  Sample  of  a  complete  farm  inventory  on  a  l^S-acrefarm  in  western  New  York — Oon. 
INTSNTORT  OF  Fabm  Fbopebtt  ON  THE  PiNB  Tbee  Fabm,  Mab.  1, 1930— Continued. 


Page  of 
prop, 
erty 
book. 


Property. 


Quantity. 


Price. 


Value. 


Farm  produce— Continued. 

Straw : tons. 

Fodder  com do. . . 

Hay,  mixed do... 


14 


$2.50 
10.00 
20.00 


Total  value  farm  produce. 


10 


11 


Purchas(Hl  foods  and  supplies:  - 

Bran .• pounds. 

Middlings do... 

Tankage do... 

Salt ....Xm. 

A^fa  seed,  Griinin biisbd . 

Oil,  kerosene  (fuel  for  tractor) gallons. 

Oil,  motor  and  cylinder do . . . 

Gasoline do... 

Cement Ijags. 

Luml)er feet. 

Total  value  purchased  feed  and  supplies 

Growing  crops: 

Wheat,  Field  A acres. 

Winter  pruning,  Field  I do... 

liay.  Field  K do... 

Winter  plowing.  Field  L  (part) do... 

Total  value  growing  crops 


600 

200 

1,200 

320 
50 
10 
2 

200 


2.50 

3.50 

5.00 

8.00 

.60 

28.00 

.17i 

.50 

.28 

.75 

4.00 


Accounts  and  notes  receivable: 

Jas.  Smith,  for2piKS , 

Henry  Wilson,  for  10  bushels  potatoes. , 
Note,  H.  It.  Hallock,  for  1  cow 


Total  accounts  and  notes  receivable. 


Cash  on  hand  and  in  bank >   • 

LiabiUties: 

Morti^ge  on  farm 

Smith's  store  for  groceries  and  supplies. 

Note  at  l>ank,  due  May  4 , 


Total  UaLiUUcs.. 


19.3 
2.  S3 

15.7 
5.00 


12.70 

20.00 

3.00 

4.00 


$5.00 
&00 


6,m90 


15.00 
7.00 
60.  OO 
1.00 
23.W 
liOO 
56.00 
25.00 
2.H) 
1.50 
8.00 


213.70 


24S.9'? 
?5.60 
47.10- 

aoo 


392.62 


16.00 
3a  OD 
125.00 


171.00 


257.61 

8,000.0-0 
26.00 
300lO0 


.1    8,2:»-0D 


Summary  of  In\'entories. 


U 


Resources: 

Land ^. $11,309.12 

Buildings 8,349.00 

Other  improvements 265.00 

Workstock 400-00 

Cattle 415.00 

Swine 900.00 

Poultry 80.00 

Eqdipinent: 

Horse $72.05 

Cattle 61.75 

Swine 34.00 

Hauling  and  driving 616. 50  . 

Crop 1,494.70 

Shop 23.40 

Other  special  purpose 222.25 

Qaieral  purpose 12. 10 

j.55«.7; 

Farm  produce 6,30^.90 

Purchased  feeds  and  supplies 211.70 

(f  rowinj;  crops : 38$.  $2 

Accounts  and  notes  receivable 171. 00 

Cash  on  hand  and  in  bank 257. 61 

Total  ^'alue  firm  resources 81,518^70 

Total  liabilities 8,236.00 

Net  farm  worth 23,292.70 
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B.  RULES  FOR  ESTDfATING  QUANTITIES  OF  PRODUCE  IN  fiUUL 

[All  measurements  in  feet  and  tenths  of  a  foot.] 

To  meftsnre  wheat,  oat9>  barley,  rye,  buckwheat,  and  shelled  corn  In  bins.— 

Multiply  inside  length  and  width  of  bin  together,  then  multiply  that  product  by  the 
average  depth  of  grain  in  the  bin.  This  gives  the  cubic  feet,  which  divided  by  5  and 
multiplied  by  4  gives  approximately  the  number  of  bushels  of  grain. 

To  measure  ear  corn  In  bins  or  cribs.— For  structures  with  perpendicular  sides, 
multiply  inside  length  and  width  together,  then  multiply  that  product  by  the  average 
depth  of  the  com  in  the  bin  or  crib.  Where  the  crib  or  bin  sides  are  flared  or  sloped 
the  width  must  be  determined  by  measuring  both  at  floor  and  top  of  the  com  pile. 
Addiog  these  two  widths  together  and  dividing  by  two  gives  the  average  width  meas- 
urement, which  in  such  cases  is  the  correct  one  to  use.  Dividing  the  cubic  feet  by  5 
and  multiplying  by  2  gives  the  approximate  quantity  in  bushels  of  shelled  com. 
For  com  in  the  shuck,  divide  by  7  and  multiply  by  2.  •  Multiplying  the  cubic  feet 
by  8  and  pointing  off  two  decimal  places  gives  the  approximate  quantity  in  '^  barrels  " 
of  ear  com.  A  "barrel "  of  ear  com  is  equal  to  5  bushels  of  shelled  com  or  10  bushels 
of  ear  com,  and  its  legal  weight  is  350  pounds. 

To  measure  hay,  straw,  and  shredded  stoYer  In  the  mow.— Find  the  cubic  feet 
by  multiplying  together  the  length,  width,  and  average  depth  of  the  space  occupied. 
The  number  of  cubic  feet  in  a  ton  will  vary  with  the  length  of  time  the  product  has 
been  stored.  For  inventorying  purposes,  figures  based  on  storage  for  5  months  or  more 
can  he  used.  In  genial,  it  will  be  approximately  accurate  to  use  the  following 
figures: 
To  get  tons  of  hay,  divide  cubic  feet  by  550.  ' 

To  get  tons  of  straw,  divide  cubic  fe^t  by  625. 
To  get  tons  of  shredded  stover,  divide  cubic  feet  by  675. 

To  measure  ricks. — ^Measure  the  distance  from  the  ground  on  one  side  over  the 
rick  to  the  ground  on  the  other  side.  To  this  add  width  of  rick  at  ground. '  Multiply 
that  sum  by  itself  and  multiply  the  product  by  the  average  length  of  the  stack.  For 
bay  that  has  been  stacked  5  months  or  more  divide  this  last  product  by  75  and  point 
off  two  decimal  places  to  get  the  approximate  number  of  tons. 

To  measure  stacks. — Round  stacks  of  forage  vary  so  greatly  in  the  relative  propor- 
tions of  height  and  diameter,  as  well  as  in  shape,  that  no  approximately  accurate  simple 
rule  can  be  given.  In  some  parts  of  the  country  It  is  customary  to  put  a  certain  average 
quantity  of  forage  into  each  stack.  Where  this  is  done  the  quantities  can  be  approxi- 
mated by  counting  the  nimiber  of  stacks  and  multiplying  by  the  average  quantity  per 
stack.  A  rule  which  will  give  fairly  close  figures  for  average-shaped  stacks  is  to 
measure  the  vertical  distance  from  ground  to  bulge,  and  add  to  this  figure  }  the  vertical 
distance  from  bulge  to  top;  multiply  this  sum  by  the  circumference  of  the  stack  at  the 
bulge  and  multiply  the  resulting  product  by  the  circimiference  at  the  ground.  Divid- 
ing this  last  product  by  12  will  give  the  niunber  of  cubic  feet,  approximately.  (For 
more  exact  information  on  measuring  hay  in  stacks,  see  Circular  67,  Office  of  the 
Secretary,  "Measuring  Hay  in  Ricks  and  Stacks.")  For  hay  in  uncovered  ricks  and 
stacks  the  number  of  cubic  feet  in  a  ton  will  vary  from  400  to  500  . 

A  tape  line  divided  into  feet  and  tenths  will  facilitate  the  measuring  and  com- 
putations. Where  one  is  not  available  the  following  table,  converting  inches  and 
quarter-inches  into  tenths  of  a  foot,  will  be  of  assistance: 

Conversion  of  inches  into  tenths  of  afoot. 


Inches. 

Tenths  of 
afoot. 

Inches. 

Tenths  of 
afoot. 

0  to  4 
ftolj 

2  to2} 

3  to4 
4lto6J 

0 
1 
2 
3 
4 

8  to  9 
MtolO 
lot  to  l\\ 

5 
0 
7 
8 
9 
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Minimum  legal  weights  of  produce.— (For  use  where  weighing  is  done  when 
inventorying.) 


Pomids. 

Com  on  the  cob 70 

Com,  shelled 56 

Wheat 60 

Oatfl 32 

Rye 56 

Barley 48 

Buckwheat 48 

Peas 60 

Beans 60 


Poonds. 

Cottonseed.^ 30 

Potatoes 60 

Sweet  potatoes 54 

Com  meal 48 

Onions 57 

Apples 48 

Turnips 55 

Beets 56 

Carrots 50 


C.   HINTS  ON  ESTIHATING  THE  LIFE  OF  FARM  IMPLEMENTS. 

The  useful  life  of  farm  implements  is  governed,  in  general,  by  several  factors,  among 
which  are  included  quality  of  construction  and  design,  climate,  topograpny,  eou 
condition,  amount  of  use,  and  qualitv  of  maintenance.  It  will  be  necessary  in  each 
case  for  these  factors  to  be  considered  in  appraising.    No  exact  rules  can  be  given. 

The  following  figures  taken  from  a  department  publication  will  prove  of  interest 
in  this  connection:* 


Average  length  of  life  of  farm  implements  in  western  New  York, 


IlDplGDlGDt. 


WaUdnRpIow 

Sulky  plow 

Springtooth  harrow. 
Spiketooth  harrow.. 

Disk  harrow 

Land  roller 

Grain  drill 

Com  planter: 

1-row 

2-row 


Average 

years  of 

Ufe. 


11.7 
8.1 
11.0 
14.0 
13.0 
16.0 
16.4 

11.7 
ll.O 


Average 

acres 
covered 
per  year. 


Il 


32.9 
30.0 
71.1 
46.3 
35.2 
65.9 
46.3 

4:1 
8.2 


Implement. 


Average 

years  of 

life. 


Average 

acres 

covered 

per  year. 


Cultivator: 

1-row 

2-row 

Cabbage  transplanter 

Mower -. 

Hay  rake , 

Hay  tedder , 

Bean  harvester 

Grain  binder , 

Com  binder 


14.0 
12.5 
12.8 
14.8 
14.5 
14.0 
12.9 
15.4 
10.8 


1&9 
39.3 
12.5 
2&0 
43.0 
21.6 
16.9 
3S.2 
21.1 


These  figures  should  be  more  or  less  useful  in  appraising  machinery.  It  should  be 
borne  in  mind  that  the  area  from  which  these  figures  were  secured  has  a  moist  climate, 
is  mostly  level,  and  that  the  soil  types  are  generally  rather  heavy  and  reasonably 
free  ttom  stones.  Where  the  soil  is  either  very  light  or  unusually  heavy  or  stony 
due  allowances  should  be  made. 

The  figures  shown  in  the  following  table  will  be  found  useful  in  placing  values  on 
implements.  To  use  the  table,  find  in  the  left-hand  column  the  figure  indicating 
probable  total  length  of  life  of  the  implement  imder  consideration,  then  on  the  bottom 
line  find  the  figure  representing  the  years  it  has  already  been  used.  The  figure  at 
the  jimction  of  column  with  line  will  represent  the  value  of  the  implement  at  iJie  end 
of  the  year  expressed  in  per  cent  of  the  original  cost.  For  example,  for  a  machine 
costing  $10  that  has  a  probable  total  Hfe  of  15  years  and  has  been  used  for  7  yeare, 
find  in  the  left-hand  column  the  figure  15,  and  on  the  bottom  line  the  figure  7.  At 
the  place  where  the  Hne  opposite  the  15  and  the  column  above  the  7  come  together 
will  be  found  the  figure  53.3,  which  means  that  after  7  years  of  use  the  implement  is 
worth  53.3  per  cent  of  its  first  cost,  or  in  this  case  $5.33. 

» Mowry,  H.  H.,  Machinery  Cost  of  Farm  Operations  In  Western  New  York:  U.  S.  Department  of 
Agriculture  Bulletin  338. 
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This  bulletin  contains  suggestions  for  a  judicious 
selection  of  articles  made  from  leather  and  tells  how 
to  care  for  them  in  order  to  obtain  the  maximum 
service. 


G>ntribution  from  the  Bureau  of  Chemistry 

W.  G.  CAMPBELL.  Acting  Chief 

lasaed  December,  1920 
Waahiogton,  D.  C.  Revised  Febraary.  1922 
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THE  CARE  OF  LEATHER. 

F.  P.  Vettch,  Chemist  in  Charge,  H.  P.  Holmait  and  R.  W.  Prkt,  Assistant 
Chemists,  Leather  and  Paper  Laboratory, 
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INTRODUCTION. 

UOR  several  years  the  supply  of  leather  in  this  country  has  barely 
*  met  the  demand,  even  with  an  annual  importation  of  hides  and 
skins  nearly  equal  to  the  domestic  supply.  The  people  of  the  United 
Stttes  buy  about  300,000,000  pairs  of  shoes  a  year.  Their  needs 
could  be  supplied  by  250,000,000  pairs,  if  they  were  well  cared  for 
and  kept  in  repair.  As  a  rule  the  fanner  uses  his  harness  for  less 
than  10  yeara  If  the  right  kind  of  attention  were  given  to  its  manu- 
facture and  use,  it  should  last  for  20  years  or  longer.  Belts  for 
driving  machinery  often  become  impaired,  if  not  useless,  within  a 
few  years,  even  on  straight  drives.  A  good  leather  belt,  suited  to 
the  work  to  be  done  and  properly  installed,  will  run  for  from  10  to 
30  years. 

Every  pair  of  £iioes,  every  machine  belt,  and  every  piece  of  harness 
that  is  allowed  to  go  to  waste  or  that  is  not  made  to  yield  full  service 
must  be  needlessly  replaced  by  other  leather,  thus  keeping  prices  high. 
Including  leather  made  from  imported  hides,  the  leather  supply  in 
this  country  is  large  enough  to  provide  everyone  with  an  average 
of  two  or  even  two  and  one-half  pairs  of  shoes  a  year  and  to  keep 
them  in  repair,  as  well  as  to  replace  all  harness  and  machine  belts 
every  10  or  20  years,  at  reasonable  prices.  It  is  doubtful,  however, 
whether  the  leather-making  materials  produced  here,  supplemented 
by  those  which  can  be  imported,  will  suffice  to  meet  the  demand  for 
three  or  more  pairs  of  shoes  a  year  for  each  person,  for  a  new  harness 
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every  2  or  5  years,  and  for  new  machine  belts  every  5  or  10  years, 
which  is  now  too  frequently  the  requirement. 

The  suggestions  and  directions  given  in  this  bulletin,  if  followed 
by  the  public,  will  go  far  toward  conserving  the  supply  of  leather, 
and  will  materially  reduce  the  individual  expenditures  for  leather 
goods. 


Fig.  1. — Attractive  Shoes  of  Good  Shape. 

Thoy  combine  comparatively  straight  Inner  lines,  rounded  toes,  heelR  of  modlum  height, 
nnd  moderately  thick  solos,  all  of  which  make  for  greater  serviceability,  comfort,  and 
safety. 
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BOOTS  AND  SHOES. 

The  wasting  of  a  single  shoe  a  year  by  each  person  in  the  United 
States  costs  the  country  at  least  $250,000,000  annually,  at  the  present 
prices. 

SELECTION. 

The  frequent  occurrence  of  such  troubles  as  corns,  bunions,  over- 
riding and  hammer  toes,  fallen  arches,  and  calloused,  swollen,  and 
aching  feet  indicates  that  too  often  insufficient 

>t 


Fig.  2. — Shoes  for  Every-day  Wear. 
A  sei'Ticeable  type,  InsnrlDg  maximum  comfort  and  efficiency  for  the  wearer,  and  well 
adapted  for  use  in  city  and  country  alike.     After  a  thorough  Htudy  the  War  Department 
adopted  this  style  of  shoe  for  the  U.  S.  Army. 

small  for  comfort  or  fail  to  conform  to  the  natural  shape  of  the  foot 
are  cramped  and  twisted  and,  if  such  shoes  are  worn  continuously, 
the  bones  become  deformed,  as  shown  in  figure  4.  Though  it  is 
possible  now  to  buy  footwear  which  combines  the  proper  shape  with 
an  attractive  appearance  and  good  quality  of  material  (fig  1),  a 
more  universal  demand  for  such  shoes  will  increase  the  supply. 
These  shoes  are  more  comfortable  and  more  serviceable  than  those 
which  do  not  conform  to  the  natural  shape  of  the  foot,  and,  aside  from 
giving  bodily  ease  and  longer  wear,  they  save  money  which  might 
otherwise  be  required  for  the  alleviation  of  foot  troubles. 

Feet  which  have  become  distorted  by  improperly  fitting  shoes  may 
need  remolding  by  a  series  of  gradual  changes.  The  habitual  wearer 
of  high  heels  probably  will  find  low  heels  uncomfortable  for  a  week 
or  so,  because  such  heels  bring  into  service  muscles  which  have  long 
been  inactive,  while  relieving  the  strain  on  others  trained  to  balance 
the  body  in  an  unnatural  position.  Likewise,  it  may  be  more  satis- 
factory to  go  by  easy  stages  from  a  narrow,  pinching  toe  to  one  that 
will  permit  the  foot  to  spread  out  to  its  natural  size. 
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Shoes  with  heels  which  throw  the  wearer's  weight  upon  the  toes 
or  are  too  small  to  support  solidly  the  weight  of  the  body  lose  their 
attractive  appearance  and  their  serviceability  much  more  quickly 
than  those  with  heels  which  permit  the  feet  to  maintain  their  normal 
position  in  standing  and  walking.  Heels  which  are  too  small  or  too 
high  or  are  placed  forward  under  the  foot  have  a  tendency  to  be- 
come worn  down  on  one  side,  which  causes  excessive  strain  on  the 
seams  and  uneven  wear  on  both  the  soles  and  uppers.     Of  more 

/    D 


FiQ.  8. — Comparison  of  Shoes  Made  on  Proper  and  on  Improper  Lines. 

A  and  B — Satisfactory.  Note  the  straight  inner  line  and  roonded  toe  characteristic  of 
the  normal  foot.  O  and  D — Objectionable.  Note  the  curve  outward  from  the  natorallj 
straight  inner  line  of  the  foot ;  also  the  too  pointed  toe  D.  (Photograph  from  tlie  Army 
Medical  Museum.) 

importance,  however,  is  the  fact  that  such  heels  are  a  constant  menace 
to  the  health  of  the  wearer,  and  frequently  cause  serious  injury 
through  slipping  and  falling.  Eubber  heels,  the  use  of  which  has 
become  very  general,  are  often  advisable  for  wear  in  the  city,  where 
they  lessen  the  jar  in  walking,  and,  as  a  rule,  last  longer  than  leather 
heels. 

If  the  soles  of  shoes  designed  for  ordinary  use  are  sufficiently  thick 
they  protect  the  feet  against  injury  from  uneven  surfaces,  give  com- 
paratively long  service,  and  help  to  maintain  the  shape  of  the  shoe. 
Thin  or  soft  soles  may  cause  the  feet  to  become  calloused,  bruised, 
or  strained,  and  afford  little  protection  to  the  wearer  in  wet  weather. 

Welt  shoes  can  be  resoled  or  half  soled  by  sewing  more  easily  and 
neatly  than  other  kinds.    In  this  type  of  shoe,  a  strip  of  leather 
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called  the  welt  is  used  to  join  the  soles  to  the  upper.  The  welt  is 
sewed  to  the  inner  sole  and  upper  along  its  inner  edge  arid  to  the 
outer  sole  along  its  outer  edge.  It  should  extend  for  at  least  a 
quarter  of  an  inch  beyond  its  juncture  with  the  upper,  and  prefer- 
ably should  be  smooth.  Narrow  welts  and  welts  finished  by  wheeling 
(fig.  6)  often  break  and  make  repairs  difficult  and  expensive. 


Fig.  4. — Effect  of  Shoes  on  the  Bones  of  the  Foot. 

The  bones  of  the  foot  bent  into  unnatural  and  often  painful  positions  by  Improperly 
shaped  and  ill-fitting  shoes.     (Photograph  from  Army  Medical  Museum.) 

CARE. 

Proper  care  of  shoes  means  a  reduction  in  shoe  bills  of  from  25 
to  50  per  cent,  and  at  the  same  time  insures  good-looking  footwear. 
An  economical  plan  is  to  have  two  pairs  which  are  worn  on  alternate 
days,  thus  permitting  each  pair  to  become  thoroughly  dry  between 
the  periods  of  wearing  them.  Shoe  trees  are  of  great  assistance  in 
retaining  the  original  shape  of  the  shoe.  Shoes  designed  for  farm 
or  other  heavy  out-of-door  work  should  be  kept  clean  and  greased, 
while  those  for  street  wear  should  be  kept  clean  and  polished. 
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Send  your  boots  or  shoes  to  the  shoemaker  for  repairs  the  minute 
they  begin  to  rip  at  the  seams,  the  upper  leather  cracks  through  at 
a  crease,  a  heel  becomes  twisted  out  of  shape,  or  the  heel  lift  wears 
through.  Especially  avoid  wearing  away  the  welt.  Delay  may 
mean  that  the  shoe  soon  will  be  so  badly  damaged  that  it  is  no 

longer  worth  re- 
pairing, and  from 
$2  to  $5  has  been 
lost  by  neglect 
(figs.  7  and  8). 

Eipped  seams  in 
the  uppers  can  fre- 
quently be  stitched 
at  home,  and  a 
handy  man,  with 
the  aid  of  a  repair 
kit,  can  put  on  new 
heel  lifts,  rubber 
heels,  half  soles, 
and  metal  heel  or 
toe  plates  without 
much  difficulty. 
The  equipment 
necessary  for  re- 
pairing shoes  in- 
cludes a  last  holder, 
three  or  four  iron 
lasts  of  different 
sizes,  a  shoemaker's 
hammer,  a  pair  of 
pincers,  one  or  two 
leather  knives,  a 
leather  rasp  or  file, 
awls,  nails  for  soles 
and  heels,  flax  shoo 
thread,  bristles,  and  wax.  Made-up  repair  kits  containing  all  the 
necessary  articles,  or  the  separate  articles,  can  be  purchased  from 
dealers  in  hardware  or  shoe  findings.  Waxed  linen  or  flax  thread 
should  always  be  used  for  sewing,  the  flax  being  stronger  and  more 
durable  than  cotton,  and  the  wax  making  the  thread  more  water- 
resistant  and  the  stitch  holes  more  impervious  to  water. 

DRYING. 

Boots  and  shoes  are  peculiarly  subject  to  damage  after  they  have 
become  soaking  wet  while  being  worn.  The  wet  leather  is  soft  and 
therefore  readily  stretches  out  of  shape.  The  stitches  cut  through 
wet  leather  much  more  easily  than  through  dry  leather,  and  wet  soles 
and  heels  wear  away  rapidly. 


Fk;.  '». — Kttevt  of  Shoes  on  the  Bones  of  the  Foot. 

The  nearly  normal  bone  structure  of  a  foot  in  a  cor- 
rectly shaped  and  properly  fitting  shoe.  (Photograph 
from  Army  Medical  Museum.) 
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Great  care  must  be  taken  in  drying  wet  boots  and  shoes,  for  they 
often  bum  before  it  seems  possible.  If  wet  leather,  which  burns 
much  more  readily  than  dry  leather,  becomes  hotter  than  the  hand 
can  bear,  it  is  almost  sure  to  burn.  Moreover,  if  dried  too  fast  and 
without  sufficient  attention,  the  shoes  shrink,  becoming  hard  and  mis- 
shapen. 

To  dry  wet  boots  and  shoes  properly,  first  wash  oflf  all  adhering 
mud  and  grit  with  tepid  water,  and,  in  the  case  of  work  or  rough 
shoes,  at  once  oil  or  grease  them  with  one  of  the  preparations  de- 
scribed on  page  12.    Then  straighten  the  counter   heel,  vamp,  and 


Fig.  6. — Shoe  with  Wheeled  Welt. 

These  corrugations,  produced  by  *'  wheeling,"  wealcen  the  welt  and  render  defective 
stitching  less  apparent. 

top  to  the  correct  shape,  and  stuflf  the  shoes  with  crumpled  paper, 
which  helps  to  hold  the  shape  and  shortens  the  drying  period. 
Fmally,  set  the  shoes  aside  in  a  place  that  is  not  too  warm  and 
allow  them  to  dry  slowly.  The  shoes  should  not  be  worn  until  they 
have  become  thoroughly  dry. 

OILING  AND  GREASING. 

The  rational  use  of  suitable  oil  or  grease  greatly  increases  the 
endurance  of  shoe  leather.  Boots  and  shoes,  especially  those  worn 
on  the  farm,  in  the  forest,  and  in  mines,  should  be  oiled  or  greased 
whenever  the  leather  begins  to  harden  or  dry,  or  when  it  does  not 
turn  water  well.  The  purpose  of  doing  this  is  to  make  the  boots  last 
longer,  and  to  keep  the  feet  dry  and  comfortable. 

Before  oiling  or  greasing,  brush  the  boots  or  shoes  thoroughly 

to  remove  all  the  dirt  and  dust,  warm  them  carefully,  bearing  in  mind 

the  danger  of  burning  them  if  they  are  wet,  and  apply  warm  oil  or 

grease  with  a  swab  of  wool  or  flannel.    The  oil  or  grease  should 
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never  be  hotter  than  the  hand  can  bear,  and  it  should  be  rubbed  well 
into  the  leather,  preferably  with  the  palm  of  the  hand.  Special 
care  should  be  taken  to  work  the  grease  in  well  where  the  sole  is 
fastened  to  the  upper,  as  the  water  soaks  in  most  frequently  at  that 
place.  After  being  greased  the  shoes  should  be  left  to  dry  in  a  warm, 
but  not  hot,  place. 

Among  the  best  materials  for  this  purpose  are  neatVfoot,  cod, 
and  castor  oils,  tallow,  and  wool  grease,  or  mixtures  of  them.  Cylin- 
der oil  and  vaseline  or  petrolatum  also  are  good,  but  are  improved 
by  being  mixed  with  animal  oils  or  greases.  The  application  of  any 
oil  or  grease  darkens  light-colored  or  russet  leather.  Where  this  is 
o^ 
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Fig.  7. — Repairing  always  should  be  done  in  time,  certainly  before  the  welt  and  insole 
become  worn.    Ordinarily  it  does  not  pay  to  repair  shoes  like  these. 

that  are  to  be  polished.  Apply  the  oil  lightly  to  the  clean,  dry 
shoe,  and  rub  it  into  the  leather  until  dry.  If  the  application  is 
light  the  shoe  may  be  polished  immediately,  although  it  is  better  to 
wait  until  the  next  morning.  Too  heavy  an  application  makes  it  diffi- 
cult to  polish  the  shoes  satisfactorily,  even  after  two  or  three  trials. 

WATERPROOFING. 

The  ideal  shoe  would  permit  the  perspiration  from  the  foot  to  pass 
out,  at  the  same  time  preventing  the  entrance  of  water.  Such  a  shoe, 
however,  does  not  exist. 

Dependence  for  keeping  the  feet  dry  must,  then,  be  placed  on 
rubber  overshoes  and  boots  or  waterproofed  leather  shoes  and  boots. 
Although  rubber  overshoes  and  boots  keep  water  out,  they  also  keep 
the  perspiration  in.  Moreover,  they  are  cold  in  winter  and  hot  in 
summer.  For  these  reasons,  as  well  as  because  of  excessive  wei^t, 
rubber  footwear  is  objectionable  to  many  people. 
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Some  boots  which  are  well  made  of  the  best  quality  leather  and 
which  are  properly  treated  are  practically  waterproof  under  most 
conditions  of  wear.  Nearly  all  of  the  leather  shoes  and  boots  made 
nowadays,  however,  even  when  treated  to  make  them  water-resistant, 
allow  the  entrance  of  some  water,  owing  principally  to  the  difficulty 
of  completely  waterproofing  the  seams.  Such  footwear  can  not  be 
expected  to  keep  the  feet  perfectly  dry  if  worn  for  a  long  time  in 
wet  weather,  nor  will  it  take  the  place  of  rubber  overshoes  or  boots 


Flo.  8. — Nevertheless,  for  $2  these  shoes  were  put  into  exceUent  shape  and  were  worn 
for  another  three  months. 

also  keep  the  perspiration  in,  but  are  less  objectionable  than  rubber 
in  this  respect. 

As  already  stated,  applications  of  oil  or  grease  to  light-colored 
and  russet  leather  darken  it  and  make  all  leather  difficult  to  polish. 
Where  this  is  an  objection,  only  the  soles  of  the  shoes  need  be  water- 
proofed. The  uppers  can  be  made  fairly  water-resistant  by  fre- 
quently applying  a  good  wax  polish.  The  occasional  use  of  castor 
oil  on  uppers  increases  their  water-resistance,  flexibility,  and  dur- 
ability, without  greatly  detracting  from  their  ability  to  take  a  polish. 
If  the  oil  is  applied  lightly  to  a  clean,  dry  surface  and  rubbed  in 
until  the  leather  is  dry,  the  shoes  may  be  polished  immediately, 
although  better  results  are  obtained  by  waiting  until  the  next  day. 
If  the  oil  is  applied  too  heavily,  it  is  difficult  to  polish  the  shoes  and 
the  shine  will  not  last  long.  The  best  method  is  to  pour  a  little  oil 
on  a  piece  of  felt  or  cheesecloth,  work  in  the  hands  until  the  oil  is 
thoroughly  distributed,  and  then  rub  the  cloth  lightly  and  evenly 
over  the  leather. 
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The  grease  used  for  waterproofing  shoes  and  boots  in  summer 

should  be  harder  than  that  used  in  winter.     Since  heavily  greased 

shoes  have  a  tendency  to  cause  the  feet  to  perspire  and  swell  in  hot 
\       "  -    .         .      -  -  -    -  ^^^ 
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Fig.  9. — All  You  Need  for  Waterprooflnt;  Shoes. 

grease  used  should  not  exceed  the  quantity  that  the  leatlicr  will  take 
up  without  leaving  its  surface  greasy.  In  winter,  especially  if  the 
maximum  water-resistance  is  desired,  a  mixture  of  grease  and  oils 
which-  is  not  too  hard  when  cold  is  required.  More  of  this  grease 
than  the  leather  will  a^bsorb  may  be  used.  An  excess  does  no  harm 
and  makes  the  leather  more  water-resistant. 

WATERPROOFING  FORMULAS. 

For  waterproofing  boots  and  shoes,  nothing  better  than  the  follow- 
ing simple  formulas  is  known  to  the  Department  of  Agriculture. 
While  the  department  believes  that  these  formulas  infringe  on  no 
existing  patents  or  pending  applications  for  patents,  it  can  assume 
no  responsibility  in  the  matter. 

Fomvula  1. 

Neutral  wool  grease ounces—  8 

Dark  petrolatum do 4 

Paraffin  wax do 4 

Formula  2. 

Petrolatum pound—    1 

Beeswax ounces—    2 

Formula  3. 

Petrolatum ounces—  8 

Paraffin  wax do 4 

Wool  grease do 4 

Crude  turpentine  gum  (gum  tlius) do 2 

Formula  4- 

Tallow ounces—  12 

Cod  oil do 4 
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In  each  case  melt  the  ingredients  of  the  mixture  together  by  warm- 
ing them  carefully  and  stirring  thoroughly.  Better  penetration  is 
obtained  if  the  grease  is  applied  warm,  but  it  should  never  be  hotter 
than  the  hand  can  bear. 

Grease  thoroughly  the  edge  bi  the  sole  and  the  welt,  as  this  is 
where  shoes  leak  most,  and  completely  impregnate  the  sole  with 
the  grease.  The  sole  can  be  most  conveniently  waterproofed  by 
letting  the  shoe  stand  for  about  15  minutes  in  a  shallow  pan  con- 
taining enough  of  the  melted  waterproofing  material  to  cover  the 
entire  sole.  Rubber  heels,  however,  should  not  be  allowed  to  stand 
in  the  grease,  as  it  softens  the  rubber. 

POLISHING. 

Most  of  the  modem  shoe  polishes  consist  of  mixtures  of  waxes 
colored  with  dyes  and  softened  to  a  pasty  consistency,  usually  with 
turpentine.  Others  which  contain  no  turpentine  are  made  from  an 
emulsified  mixture  of  waxes,  formed  by  boiling  them  with  a  solu- 
tion of  borax  or  soda,  colored  with  dye  or  finely  pulverized  bone 
charcoal,  and  mixed  either  with  a  solution  of  ordinary  soap  to  form 
a  paste  or  with  a  solution  of  castile  soap  to  form  a  liquid.  Some 
liquid  polishes  consist  of  shellac,  waxes,  and  dye  in  alcohol  solution. 

The  general  belief  that  the  presence  of  turpentine  in  shoe  polishes 
is  injurious  to  leather  is  not  borne  out  by  experiments  on  various 
polishes  of  this  kind.  The  turpentine  in  polishes  sometimes  becomes 
rancid,  acquiring  a  sharp,  disagreeable  odor  and  making  the  polish 
gummy.  Such  poli&hes  give  less  satisfactory  results  than  those  in 
which  the  turpentine  is  sweet. 

Polishes  which  contain  free  acid  or  alkali  may  be  harmful.  Some 
polishes  of  the  emulsion  type  which  contained  free  alkali,  examined 
in  the  laboratory,  caused  cracking  of  the  vamps  where  the  shoe  is 
most  often  bent.  Liquid  cleaners  which  contain  oxalic  acid,  often  put 
up  in  combination  with  paste  polishes  for  use  on  light-colored  shoes, 
usually  injure  leather.  It  is  possible  to  detect  the  presence  of  free 
acid  or  alkali,  in  a  polish  which  does  not  contain  water-soluble  dye, 
by  stirring  up  some  of  the  polish  with  warm  rain  water  and  testing 
the  clear  water  after  settling  with  red  and  blue  litmus  paper.  A 
change  from  red  to  blue  indicates  free  alkali,  while  a  change  from 
blue  to  red  indicates  free  acid.  If  the  polish  contains  water-soluble 
dye,  free  acid  and  alkali  can  be  detected  only  by  chemical  analysis. 

HARNESS. 

According  to  the  reports  received  by  the  department,  many  farm- 
ers obtain  excellent  service  from  their  harness  for  25  years  (fig.  10), 
but  many  others  are  unfortunately  imable  to  use  theirs  for  more  than 
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from  two  to  five  years.    This  shows  the  importance  of  careful  selec- 
tion and  care. 

SBLBCTION. 

In  selecting  harness  see  that  it  is  well  made.  Make  sure  especially 
that  the  reins,  breeching,  holdback  straps,  tugs  or  traces,  belly  bands, 
and  yoke  straps  are  sufficiently  heavy  and  strong  for  the  work  re- 
quired. A  runaway  team  Can  not  be  controlled  with  weak  reins, 
nor  will  weak  tugs  and  straps  stand,  heavy  work. 

New  harness  that  shows  cracks  on  the  grain  side  when  the  leather 
is  sharply  bent  in  any  portion  is  worthless,  and  the  presence  of  cracks 
in  old  harness  proves  that  it  is  deteriorating  and  will  soon  fail  if 
subjected  to  heavy  loads. 

Since  strong  acids  prove  injurious  to  leather  in  time,  it  is  to  the 
purchaser's  best  interest  to  buy  harness  which  does  not  contain  such 
materials.  Grease  in  moderate  quantities,  up  to  20  per  cent,  protects, 
preserves,  and  strengthens  harness  leathers.  More  than  25  per  cent 
is  not  necessary. 

It  is  more  economical  to  buy  harness  that  is  too  heavy  than  to  buy 
that  which  is  too  light  for  the  work. 

CARE. 

Xeglect  of  harness  results  in  injury  that  greatly  lessens  its  dura- 
bility. The  sewing,  which  should  have  been  done  with  strong  waxed 
linen  thread,  must  be  kept  in  good  condition.  All  buckles  should 
remain  solidly  in  place.  It  is  advisable  to  wash  and  oil  harness 
frequently. 

For  washing,  use  tepid  water,  a  neutral  soap,  such  as  castile  or 
white  toilet  soap,  and  a  sponge  or  fairly  stiff  brush.  Hardened 
grease  is  very  conveniently  removed  by  scraping  with  a  dull  knife. 
Rinse  in  clean,  tepid  water,  and  allow  the  harness  to  hang  in  a  warm 
place  ujitil  it  is  no  longer  wet,  but  still  damp.  Then  oil  it  and  leave 
it  in  a  warm  place  for  24  hours  before  using  it.  Harness  should  be 
oiled  or  greased  while  still  damp;  otherwise,  it  may  take  up  so 
much  grease  that  it  will  pull  out  of  shape  or  take  up  sand  and  grit, 
which  will  injure  it,  as  well  as  spoil  its  appearance.  Harness  should 
never  look  or  feel  greasy. 

For  driving  harness  neat's-foot  or  castor  oil  or  a  mixture  of  these 
with  wool  grease  is  good,  and  for  heavy  harness  a  mixture  of  tallow 
and  cod  oil,  neat's-foot  oil  and  tallow,  or  any  or  all  of  these  with 
wool  grease,  to  make  a  paste  having  about  the  consistency  of  butter. 
Apply  the  grease  lightly  to  driving  harness  and  liberally  to  work 
harness.  Rub  the  oil  or  grease,  warm  to  the  hand,  thoroughly  into 
tbe  leather  while  it  is  still  damp  from  the  washing.  After  the  har- 
ness has  hung  in  a  warm  room  overnight,  remove,  with  a  clean,  dry 
cloth,  the  excess  of  oil  which  the  leather  is  unable  to  take  up. 
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If  the  oils  and  greases  mentioned  are  too  expensive  or  too  difficult 
to  obtain,  they  may  be  mixed  with  not  more  than  an  equal  quantity 
of  heavy  mineral  oil,  petrolatum,  or  paraffin,  or  a  mixture  of  these 
substances.^  The  use  of  any  grease  or  other  preparation  containing 
mineral  acids  or  oxalic  acid  hastens  the  rotting  of  the  leather. 

Should  any  part  of  your  harness  break  under  circumstances  that 
indicate  leather  of  poor  quality,  you  are  asked  to  send  about  1  foot 
of  the  broken  strap  to  the  Bureau  of  Chemistry,  United  States  De- 
partment of  Agriculture,  Washington,  D.  C,  with  a  full  and  careful 
statement  as  to  how  long  you  have  had  the  harness,  what  care  you 
have  given  it.  and  the  conditions  imder  which  it  broke. 

DRIVING  BELTS. 

Kept  in  good  operating  condition,  a  belt  will  run  for  from  10  to 
25  years  or  longer,  provided,  of  course,  it  iis  made  from  good  ma- 
terials and  is  adapted  to  the  use  to  which  it  is  put  (fig.  18). 

SELECTION. 

Leather  best  suited  for  belting  is  cut  from  the  section  of  the  hide 
wliich  extends  for  from  15  to  18  inches  on  each  side  of  the  backbone 
and  from  the  root  of  the  tail  for  about  48  or  50  inches  toward  the 
shoulder.  This  area  is  known  as  center  stock.  Leather  from  other 
sections  of  the  hide,  while  strong,  is  more  stretchy  and  less  durable 
than  the  center-stock  leather,  and  can  not  be  expected  to  give  as  lon«: 
service. 

In  selecting  a  belt  for  driving  machinery  the  character  and  con- 
tinuity of  the  work  expected  of  it  should  be  taken  into  account.  The 
selection  of  the  proper  belt  for  a  given  installation  involves  consider- 
ation of  load,  width,  thickness,  length,  speed,  ply,  size  of  pulleys,  and 
horsepower.  Ordinarily  the  competent  belt  maker's  advice  as  to  a 
suitable  belt  for  a  given  installation  should  be  followed. 

It  is  more  economical  to  use  a  belt  that  is  too  wide  than  one  that  is 
too  narrow.  If  the  belt  is  not  suited  to  the  work  it  gives  trouble 
continually,  causing  shutdowns  of  machinery  that  will  quickly  cost 
more  in  loss  of  time  and  wages  than  many  good  belts. 

A  belt  should  be  sufficiently  flexible  to  cling  closely  to  the  smallest 
pulley  over  which  it  passes ;  otherwise  it  is  not  adapted  to  the  work, 
and,  in  addition  to  causing  loss  of  time  from  frequently  running  off, 
it  may  crack  on  the  grain  within  a  short  time,  which  weakens  it  and 
causes  it  to  stretch  (figs..  11  and  12).  Furthermore,  it  will  slip  on  the 
pulley,  thus  losing  power  and  becoming  heated,  which  hastens  its 
deterioration.    A  belt  should  run  slack  rather  than  tight. 

*  Castor  oil  will  not  mix  well  with  mineral  waxes,  such  as  petrolatum  or  paraffin. 
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When  new,  a  good  belt  evidently  contains  grease  but  is  not  greasy. 
It  is  flexible  and  feels  firm,  mellow,  and  smooth. 

A  high  glossy  finish  causes  the  belt  to  slip  until  it  is  worn  off,  and 
in  slipping  it  is  heated,  possibly  burned.  An  oil  finish  is  desirable, 
but  the  manufacturer  seldom  ships  belts  thus  finished  for  the  reason 
that  oil  darkens  them,  thus  adversely  affecting  their  sale,  in  spite  of 
the  fact  that  color  is  of  no  essential  value.  For  the  sake  of  a  light 
color,  therefore,  belts  are  deprived  of  a  final  touch  which  would  make 
them  more  pliable  and  keep  them  in  prime  condition  for  a  com- 
paratively long  time.  Uniform  light  colors  and  glossy  finishes  are 
often  obtained  at  a  sacrifice  of  valuable  properties. 

"  Shimming,"  or  the  introduction  of  thin  strips  of  leatlier  between 
plies  of  a  double  or  triple  belt  to  bring  it  to  uniform  thickness,  is 


Fig.  11.-    RpKnlt  of  I,ack  of  Cuiv  or  of  Poor  Quality  of  Leatht^r  Beltinj;. 

Carelessness  causes  belts  and  Ktrapn  quickly  to  bcc<»me  cracked  and  weak,  which  rcMulls 
in  much  anD03'ance  and  delay  from  frequent  breaking. 

open  to  the  objection  that  it  adds  extra  cemented  joints,  any  one  of 
which  may  come  apart  and  seriously  interfere  with  the  running  of 
the  belt.  Proper  selection  of  strips  and  overlapping  of  joints  make 
shimming  unnecessary.  Obviously  a  belt  is  no  stronger  than  its 
weakest  joint.  With  good  material  and  careful  workmanship  a  joint 
may  be  practically  as  strong  as  the  rest  of  the  belt. 

CARE. 

Adequate  service  can  not  be  expected  from  a  belt  that  slips,  does 
not  run  true,  is  not  properly  laced,  is  run  too  loose  or  too  tight,  is 
subjected  to  rapidly  alternating  light  and  heavy  loads,  is  alternately 
wet  and  dry,  is  run  on  pulleys  that  are  not  true  or  are  too  small  for 
its  weight  and  thickness,  or  is  neglected  and  allowed  to  deteriorate 
for  lack  of  grease.  An  effort  should  be  made  to  keep  a  good  belt  in 
its  original  condition,  and  prevent  it  from  becoming  hard  and  harsh. 
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Once^  a  belt  loses  its  original  good  properties,  no  amount  of  artificial 
dressing  can  fully  restore  them.  Keep  the  belt  clean  and  free  from 
excess  of  grease  and  belt  dressings.  Unless  frequently  wiped  off, 
dust  and  dirt  work  into  the  belt  and  damage  it.  Never  let  the  belt 
remain  dirty  or  dusty  overnight,  or  leave  an  excess  of  grease  or 
oil  on  it.  Belts  to  be  stored  should  be  placed  on  open  shelves  in  a 
well-ventilated  room. 

BELT  DRESSINGS. 

In  service  a  belt  gradually  loses  a  portion  of  its  lubricating  ma- 
terial, so  that,  unless  this  is  renewed  at  suitable  intervals,  its  dura- 
bility is  impaired.  A  good  belt  grease  or  dressing  gives  the  belt 
sufficient  flexibility  and  at  the  same  time  causes  it  to  cling  to  the 


Fig.  12. — Result  of  Inattention  and  Poor  Installation  of  Belting. 
Unless  kept  clean,  mellow,  and  in  good  condition  with  suitable  belt  dressings,  a  belt 
will  soon  look  like  this. 

pulley,  but  does  not  subsequently  stiffen  or  injure  it  in  any  way. 
Among  the  best  belt  dressings  are  mixtures  of  cod  and  neat's- foot  oils 
with  tallow  and  wool  grease,  free  from  mineral  acid. 

Clean  the  belt  well,  especially  on  the  pulley  side,  by  washing  it 
with  warm  water  and  a  good  neutral  soap,  such  as  castile  or  white 
toilet  soap,  and,  if  necessary,  scrape  it  on  the  pulley  side  to  remove 
dressing  and  dirt  that  may  be  caked  there.  Wash  rapidly  and  under 
no  circumstances  permit  the  belt  to  become  wet,  as  it  will  then  stretch 
and  slip  and  the  cemented  laps  may  become  loosened.  Caking  of 
dressings  is  injurious  to  the  belt  and  also  causes  it  to  run  unevenly. 
Apply  the  dressing,  which  may  be  either  liquid  or  solid  at  ordinary 
temperature,  to  the  outside  of  the  belt  while  it  is  at  rest,  and  allow  it 
to  soak  in  overnight.    It  should  be  applied  very  evenly  and  rubbed 
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in  with  cotton  waste,  a  piece  of  felt,  or  some  similar  material.  If 
absolutely  necessary,  a  very  light  dressing  may  be  applied  to  the 
pulley  side  of  the  belt,  using  cotton  waste  or  felt  lightly  greased  with 
the  dressing.  Even  distribution  and  penetration  should  be  secured 
as  far  as  it  is  possible  to  do  so.  Hosin  or  greases  containing  rosin 
weaken  the  belt  and  shorten  its  period  of  service.  Excessive  amounts 
of  belt  dressings  cause  undue  stretching  and  loss  of  grip.  Belts 
should  never  feel  greasy  or  look  more  greasy  than  when  they  were 
installed.  Because  a  little  dressing  is  a  good  thing  for  belts  it  does 
not  follow  that  more  is  better. 


Fig.  13. — Effect  of  Proper  Care  on  Leather  Belting. 
This  belt,  which  has  been  kept  in  good  condition,  has  run  every  day  for  27  years  in  a 
country  mill.     Even  now,  when  it  breaks,  it  usually  is  where  it  has  been  riveted,  and  not 
where  it  is  laced  or  glued. 

BOOKBINDING  LEATHER. 

SELECTION. 

Leather  used  for  bookbinding  must  contain  little  if  any  mineral 
or  oxalic  acid,  a  small  percentage  of  which  will  rot  the  leather  in  a 
few  years. 

Bookbinding  leathers  tanned  with  sumac  or  similar  tanning  mate- 
rials are  more  durable  than  those  tanned  with  hemlock  bark  or  tan- 
ning materials  of  like  nature. 

CARE. 

Bookbinding  leathers  have  a  tendency  to  dry  out  and  become  rather 
harsh,  finally  breaking  at  the  hinge,  if  the  leather  along  this  line  is 
not  kept  flexible  by  occasional  greasing.  For  this  purpose  any  high- 
grade  vaseline  or  petroleum  product,  free  from  acids,  may  be  used. 
The  following  directions  for  greasing  bookbinding  leathers  are  taken 
from  the  1911  pamphlet  on  leather  preservation  issued  by  the  Wor- 
cester County  Law  Library,  Worcester,  Mass. 
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The  work  should  be  done  in  a  well-lighted,  airy  place,  preferably 
during  the  summer  months  when  the  windows  can  be  open  to  let  in 
the  outside  air  to  supplement  artificial  heat  for  drying.  Place  the 
book,  back  up,  on  a  table  having  a  smooth  top  and  anoint  the  back, 
rubbing  the  vaseline  well  into  the  grain  of  the  leather.  Next  treat 
the  sides  and  edges,  being  careful  not  to  get  any  vaseline  on  the  paper. 
Use  small  quantities  of  vaseline  and  rub  them  in  well,  with  a  firm, 
flexible  stroke.  The  first  application  usually  is  absorbed  rapidly. 
Next  apply  a  second  lot  and  rub  the  leather  down  well  as  before. 
The  back  and  edges  of  the  back  require  more  vaseline  than  the  sides 
and  front  edges.  Then  place  the  book  on  a  shelf  to  dry,  which  takes 
from  24  to  48  hours,  and  finally  rub  off  all  surplus  grease. 

Merely  dabbing  on  the  vaseline  with  a  cloth  and  rubbing  it  off 
again,  while  better  than  no  treatment,  does  not  give  good  results. 
Neither  is  one  application  left  to  dry  in  by  itself  satisfactory.  Li^ht 
rubbing  with  cloth  pads  will  not  take  the  place  of  rubbing  with  the 
bare  hand.  It  is  better  to  start  with  a  very  small  quantity  and  make 
several  applications,  according  to  the  condition  of  the  book,  than  to 
use  too  much  vaseline  at  first. 

MISCELLANEOUS  LEATHER  GOODS. 

Almost  every  household  has  a  number  of  articles  made  wholly  or 
in  part  from  leather,  among  which  may  be  mentioned  traveling  bags 
and  suit  cases,  shopping  bags,  purses,  pocketbooks,  wallets,  and  bill 
folds,  brief  cases,  shawl  straps,  belts,  gloves,  and  furniture  uphol- 
stered in  leather. 

SELECTION. 

Paying  a  higher  price  for  leather  of  good  quality  is  more  eco- 
nomical than  buying  leather  of  inferior  quality  at  a  lower  price. 
Buying  from  a  reputable  firm  is  a  good  rule  for  the  average  person 
who  is  unable  to  judge  correctly  the  quality  of  finished  leather 
articles  or  determine  the  kind  of  skins  from  which  they  are  made 
In  the  case  of  bags,  folders,  pocketbooks,  brief  cases,  and  other  articles 
subject  to  abrasive  wear,  leather  gives  better  service  and  retains  its 
original  appearance  longer  when  it  has  a  smooth,  rather  than  an 
embossed,  finish.  Moreover,  a  close  examination  of  a  smooth-finish 
leather  shows  whether  it  is  a  grain  or  a  split  piece,  an  important 
thing  to  know,  as  the  grain  leather  is  more  serviceable.  In  grain 
leather  the  many  fine  hair  holes  of  the  skin  are  apparent  and  their 
arrangement  may  serve  to  identify  the  skin.* 

*An  idea  of  the  characteristic  appearance  (under  sli^rht  magniflcatlon)  of  leather  made 
from  dlfferoat  kinds  of  skin  may  be  obtained  from  U.  S.  Department  of  Agriculture.  Bn- 
rean  of  Chemistry  Circular  110.  *'  Identification  of  Tanned  Skins,"  sold  by  the  Supertn- 
t^ndent  of  Documents,  Oovernment  Printing  Office,  Washington,  D.  C,  for  9  cents  a  eopgr. 
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In  the  case  of  articles  made  of  undyed  russet  leather,  the  darker 
shades  usually  give  the  best  service.  Light-colored  leather  soon 
becomes  soiled  and,  as  a  rule,  has  been  bleached  by  chemicals  which 
may  be  retained  to  its  detriment. 

CARS. 

Leather  articles  of  this  type  should  not  be  allowed  to  get  wet 
It  is  best  to  carry  billfolds,  wallets,  and  pocketbooks  where  they 
will  be  subjected  to  Uie  least  amount  of  rubbing  and  bending  and 
kast  exposed  to  perspiration.  Leather  articles  should  not  be  kept 
in  ?ery  warm  places,  as  leather  that  has  become  excessively  dry  is 
harsh,  cracky,  and  easily  scuffed.  The  life  of  uncoated  grain 
leathers  may  be  preserved  and  drying  out  prevented  by  the  occa- 
sional application  of  a  good  saddle  soap  or  leather  dressing.  The 
mixture  described  under  formula  1,  page  12,  if  thinned  down,  while 
in  a  niolten  condition,  with  an  equal  volume  of  turpentine  and  used 
cold,  or,  perhaps  more  conveniently,  castor  oil  or  vaseline  may  be 
used  for  traveling  bags,  suit  cases,  brief  cases,  and  upholstery 
leadier.  Kusset  leather,  however,  is  somewhat  darkened  by  such 
teatment.  Apply  a  little  dressing  on  a  piece  of  soft  cloth,  work  it 
in  well  with  the  hands  imtil  tho^ughly  distributed,  and  then  rub 
the  cloth  lightly  and  evenly  over  the  entire  surface.  After  a  short 
interval  rub  the  article  biisUy  with  a  clean,  dry  cloth  to  remove 
ukj  excess  of  grease. 

Oils  and  greases  should  never  be  used  on  glazed,  enameled,  or 
coated  leathers,  as  the  coating  thus  treated  tends  to  become  soft 
tnd  sticky.  For  such  leather,  which  is  sometimes  used  for  carriage 
tnd  automobile  upholstery,  special  dressings,  designed  to  renew  the 
finish  and  improve  the  appearance,  can  be  bought  on  the  market 
under  the  name  of  top  and  seat  dressings. 

Sometimes  it  is  desirable  to  improve  the  appearance  of  worn 
leather  articles  by  the  application  of  a  coat  of  dye.  This  should 
be  done  before  any  dressing  has  been  applied  and  preferably  after 
tte  leather  has  been  cleaned  by  brushing  or  rubbing  very  lightly 
with  a  small  cloth  moistened  with  gasoline.  Leather  dyes,  sold 
primarily  for  dyeing  shoes,  are  often  expensive.  Dyes  for  brown 
*nd  black  upholstery  and  other  leather  may  be  prepared  according 
to  the  following  formulas: 

Brown  dye. — Dissolve  in  1\  pints  of  water  }  ounce  of  Bismarck  brown,  8 
paing  of  ethyl  green  (briUiant  or  emerald  green)  crystals,  and  i  ounce  of 
N^oq)liine  (leather  yeUow). 

Black  dye. — ^£>i«3olve  in  1}  pints  of  water  \  ounce  of  water-soluble  nigrosine. 

Commercial  leather  dyes  which  contain  nitrobenzene,  a  poisonous 
^emical  characterized  by  an  almond-like  odor,  should  be  used  only 
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where  the  ventilation  is  good  and  never  should  be  applied  to  shoes 
on  the  feet. 

Soiled  leather  may  be  cleaned  by  applying  saddle  soap  with  % 
moist  sponge  and  nibbing  with  a  clean,  dry  cloth.  Oxalic  acid^ 
which  is  used  sometimes  alone  and  sometimes  in  preparations  for 
cleaning  and  bleaching  leather,  is  injurious.  Although  it  is  almost 
impossible  to  remove  oil  and  grease  spots  from  leather,  in  some 
cases  satisfactory  results  may  be  obtained  by  coating  the  spot  with 
a  thick  and  quick  drying  rubber  cement  and  peeling  off  the  coatin] 
when  it  is  almost  dry.  It  may  be  necessary  to  repeat  this  operatioi 
several  times. 

MILDEWING  OF  LEATHER. 

Any  leather  article  is  almost  certain  to  mildew  if  kept  in  a  wanfl 
damp,  and  dark  place,  such  as  a  closet,  cellar,  or  stable.    This  mil 
dewing  probably  will  not  reduce  seriously  the  serviceability  of  til 
article,  unless  it  is  allowed  to  remain  too  long.    It  may,  howev( 
change  the  color  appreciably,  thus  injuring  tiie  appearance.    TW 
simplest  way  to  prevent  mildewing  is  to  keep  the  leather  in  a  wellij 
ventilated,  dry,  well-lighted  place,  preferably  one  exposed   to  tbm 
sunlight.    When  mildew  develops,  it  should  be  washed  off  with  soap^ 
and  warm  water,  or  simply  wiped  off  with  a  moist  cloth,  drying  the 
leather  well  afterwards.    These  simple  measures  are  more  satis- 
factory than  the  application  in  the  home  of  preparations  designe^j 
to  prevent  the  growth  of  mildew. 
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/^  INSENG  is  a  fleshy-rooted  herbaceous  tj^^ant 
^J  native  to  this  country  and  formerly  of  frequent 
occurrence  in  shady,  well-drained  situations  in  hard- 
wood forests  from  Maine  to  Minnesota  and  south- 
ward in  the  mountain  regions  to  Georgia  and  the 
Carolinas. 

When  placed  under  culture  ginseng  should  be 
shielded  from  direct  sunlight  by  the  shade  of  trees 
or  by  lath  sheds.  The  soil  should  be  fairly  light  and 
well  fertilized  with  woods  earth,  rotted  leaves,  or 
fine  raw  bone  meal.  Seed  should  be  planted  in  the 
spring,  as  early  as  the  soil  can  be  worked.  Only 
cracked  or  partially  germinated  seed  should  be  used. 
Ginseng  needs  little  cultivation,  but  the  beds  should 
at  all  times  be  kept  free  from  weeds  and  grass.  A 
winter  mulch  over  the  crowns  is  usually  essential. 

The  roots  do  not  reach  marketable  size  until  about 
the  sixth  year  from  seed.  When  dug  they  should  be 
carefully  washed  or  shaken  free  of  all  adhering  soil, 
but  not  scraped.  Curing  is  best  effected  in  a  well- 
ventilated  room  heated  to  about  90°  F.  Nearly  a 
month  is  required  to  cure  the  larger  roots. 

The  average  value  of  the  exports  of  ginseng  from 
the  United  States  for  the  past  12  years  is  $1,720,595. 

Ginseng  production  is  a  minor  industry  which 
affords  an  opportunity  for  profit  to  only  a  limited 
number  of  judicious  growers. 


Contribution  from  the  Bureau  of  Plant  Industry 
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GTNSENG  is  a  native  product  of  recognized  importance.  The  ex- 
port trade  in  dry  roots  has  existed  for  more  than  a  century 
and  for  the  last  15  years  attained  an  average  annual  value  of  over  a 
million  dollars. 

The  natural  production  of  ginseng,  diminished  by  overcollection 
and  the  contraction  of  suitable  forest  areas,  has  dwindled  to  such  an 
extent  that  prices  haVe  risen  to  levels  warranting  cultivation,  which 
has  proved  successful  in  judicious  hands.  The  plant,  however,  has 
little  domestic  value  except  for  the  exploitation  of  amateur  culti- 
vators and  depends  on  a  distant  oriental  market  (China)  for  its 
standing  as  a  commodity.  As  a  commercial  product  it  would  appear 
particularly  liable  to  overproduction,  which  danger,  however,  is 
greatly  lessened  by  the  slow  development  of  the  plant  and  the  in- 
herent difficulties  of  its  cultivation. 

Under  the  present  conditions  of  production  ginseng  offers  attrac- 
tive possibilities  to  patient  cultivators  who  appreciate  the  limitations 
of  growth  and  the  slow  development  of  woodland  plants  in  general, 
and  are  willing  to  make  a  material  outlay  with  only  scanty  returns 
in  view  for  several  years  to  come,  but  it  holds  out  no  inducement  for 
inexperienced  growers  looking  for  quick  profits  from  a  small  invest- 
ment. 

The  culture  of  ginseng  and  of  special  crops  generally  is  best  be- 
gun in  an  inexpensive  and  experimental  manner,  enlarging  the  equip- 

^Much  of  the  Information  in  this  bulletin  has  been  taken  almost  verbatim  from  Farm- 
erg*  Bulletin  651,  by  Dr.  Walter  Van  Fleet,  issued  In  1918. 
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ment  only  as  reasonable  success  seems  assured.    "Plunging"  in  gin- 
seng is  as  likely  to  prove  disastrous  as  in  other  forms  of  business. 

THE  GINSENG  PLANT. 

American  ginseng  (fig.  1),  botanically  known  as  Panax  quinqm- 
folium  of  the  family  Araliaceae,  is  a  fleshy  rooted  herbaceous  plant. 


Fig.  1. — Branch,  root,  flower,  and  berries  of  American  ginseng. 

growing  naturally  on  the  slopes  of  ravines  and  in  other  shady  but 
well-drained  situations  in  hardwood  forests,  in  varying  abundance 
from  Maine  to  Minnesota  and  southward  in  the  mountain  regions  to 
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Georgia  and  the  Carolinas.  In  its  wild  state  it  grows  from  8  to  20 
inches  high,  bearing  three  or  more  compound  leaves,  each  consisting 
of  five  thin,  stalked,  ovate  leaflets,  pointed  at  the  apex  and  rounded 
or  narrowed  at  the  base,  the  three  upper  leaflets  being  larger  than 
the  two  lower  ones.  A  cluster  of  from  6  to  20  sms^U  greenish  yellow 
flowers  is  produced  in  midsummer,  followed  by  as  many  bright- 
crimson  berries,  each  containing  from  one  to  three  flattish  wrinkled 
seeds  the  size  of  small  peas. 

The  root  is  thick,  spindle  shaped,  2  to  4  inches  long,  and  i  to  1  inch 
or  more  in  thickness,  in  the 
older  specimens  generally 
branched  and  prominently 
marked  with  circular  wrin- 
kles. Branched  roots  hav- 
ing some  resemblance  to  the 
human  form  are  said  to  be 
in  particularly  high  favor 
in  China. 

The  seeds  (fig.  2)  are  slow 
in  germination  and  should 
never  be  permitted  to  be- 
come dry.  As  soon  as  they 
are  gathered  they  should  be 
mixed  with  twice  their  bulk 
of  moist  sand,  fine  loam, 
old  sawdust,  or  woods  earth, 
and  stored  in  a  damp,  cool 
place  until  they  are  planted.  As  a  rule  the  seeds  do  not  germinate 
until  a  year  from  the  spring  following  their  ripening,  and  this  fact 
must  be  borne  in  mind  in  purchasing  seed  for  planting. 

Ginseng  seedlings  grow  about  2  inches  high  the  first  year,  with 
three  leaflets  at  the  apex  of  the  stem.  The  second-year  plants  may 
reach  a  height  of  5  or  6  inches,  bearing  two  compound  leaves,  each 
composed  of  five  characteristic  leaflets.  A  third  leaf  is  generally 
added  the  next  year,  when  fruits  may  be  expected.  In  succeeding 
years  a  fourth  leaf  is  formed  and  the  fruiting  head  reaches  its  maxi- 
mum development,  sometimes  producing  as  many  as  100  seeds,  but 
the  average  under  cultivation  seldom  exceeds  40  seeds  to  a  plant. 

VARIETIES. 

There  are  various  recognizable  geographical  races  of  American 
ginseng,  not  all  of  which  are  of  the  same  value  to  the  grower.  Plants 
from  the  northern  range,  particularly  those  indigenous  to  New  York 
and  Wisconsin,  appear  to  possess  the  most  useful  characteristics  and 


Fio.  2. — Seeds  of  American  glnsenK.  (Natural  size. ) 
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form  the  beet  basis  for  breeding  stocks.  Southern  ginseng,  though 
vigorous  and  forming  roots  of  good  size  and  shape,  does  not  seed 
well  in  northern  localities,  evidently  finding  the  season  too  brief. 
Some  of  the  western  types  have  long,  thin  roots  of  undesirable  char- 
acter, and  another  local  form,  dwarf  in  growth,  has  small,  round, 
and  almost  worthless  roots.  The  beginner  should  endeavor  to  pro- 
cure from  reliable  dealers  the  best  commercial  types  of  ginseng  as  a 
foimdation  for  his  breeding  stock. 

The  culture  of  native  ginseng  has  been  too  brief  to  induce  varietal 
changes,  but  liberal  fertilization  and  continual  selection  of  seeds 
from  individual  plants  having  superior  commercial  characteristics 
will  doubtless  in  the  end  favorably  modify  the  wild  type  of  plants. 

SUITABLE  SOILS. 

Ginseng  grows  naturally  on  the  slopes  of  ravines  and  in  other 
well-drained  situations  where  the  soil  is  formed  from  the  acid  leaf 
mold  of  hardwood  forests.  For  cultivated  ginseng  the  soil  should 
be  naturally  dry,  fairly  light,  and  in  a  condition  to  grow  good  vege- 
tables without  the  addition  of  strong  manure.  Very  sandy  soil 
should  be  avoided,  as  it  tends  to  produce  hard,  flinty  roots  of  inferior 
value.  By  proper  treatment  almost  any  fairly  good  soil  can  be 
brought  into  a  condition  suitable  for  ginseng.  The  addition  of  soil 
from  the  woods  gives  best  results.  For  seed  beds  the  soil  should  be 
half  woods  earth  free  from  fiber,  and,  if  inclined  to  be  heavy,  enough 
sand  should  be  added  so  that  the  mixture  will  not  bake  or  harden 
even  after  heavy  rains. 

GROWING  THE  CROP. 

Before  the  diseases  of  ginseng  became  such  a  menace  to  the  in- 
dustry, practical  growers  advised  the  starting  of  ginseng  plantings 
with  both  young  roots  and  seeds.  By  planting  roots  3  or  more  years 
old  a  moderate  seed  crop  may  be  had  the  first  year,  and  a  stock  of 
1-year  or  2-year  roots  set  at  the  same  time  will  start  the  rotation 
which  is  necessary  to  provide  for  a  marketable  crop  of  roots  each 
year  after  the  first  crop  is  harvested.  However,  the  grower  who 
purchases  roots  for  planting  incurs  the  risk  of  introducing  disease 
into  his  beds,  and  it  appears  to  be  the  better  policy  not  to  take  chances 
with  roots  but  to  depend  entirely  upon  seeds. 

Ginseng  seeds  are  advertised  for  sale  by  many  of  the  older  growers 
and  are  usually  procurable  at  prices  varying  from  50  cents  to  $1.50 
per  thousand.  Seeds  are  often  sold  by  weight,  and  it  is  estimated 
that  1  pound  of  average  seed  should  produce  7,000  to  8,000  plants. 
Stratified  seeds  usually  cost  more  than  fresh  seeds,  but  are  regarded 
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as  far  more  satisfactory  for  beginners.  As  the  output  of  seeds  is 
likely  to  become  greater  Uian  is  necessary  to  extend  the  plantation, 
it  is  well  to  restrict  seed  production  by  nipping  the  flower  heads 
unless  a  good  market  for  the  seeds  is  assured.  Boots  gain  more 
rapidly  in  size  and  weight  if  the  plants  are  not  permitted  to  seed. 

PLANTING. 

Ginseng  seeds  are  best  planted  in  spring,  as  early  as  the  soil  can 
be  worked  to  advantage.  Only  cracked  or  partially  germinated  seeds 
should  be  used.  They  may  be  planted  6  inches  apart  each  way  in  the 
permanent  beds  or  2  by  6  inches  in  seed  beds,  and  transplanted  when 
2  years  old  to  stand  6  or  8  inches  apart.  The  seeds  should  be  covered 
1  inch  deep  with  woods  soil  or  old  rotten  hickory  or  basswood  saw- 
dust ;  that  f  r(xn  pine  or  oak  trees  should  not  be  used.  The  roots  may 
be  set  any  time  from  October  to  April  when  the  soil  is  in  suitable 
condition,  the  crowns  being  placed  about  2  inches  below  the  surface. 
Fall  planting,  however,  is  usually  preferred.  The  most  approved 
distances  to  plant  are  6  or  8  inches  apart  each  way,  the  latter  being 
preferred  when  roots  are  to  be  grown  until  7  years  old. 

Many  planters  round  the  surface  of  the  beds,  making  the  center 
several  inches  higher  than  the  sides,  since  they  find  space  for  more 
plants  on  the  curved  than  on  the  flat  surface;  but  others  claim  that 
the  possible  injury  from  drought  in  very  convex  beds  more  than  off- 
sets this  advantage.  It  is  important,  however,  to  have  the  beds  well 
built  up  with  centers  high  enough  not  to  retain  water  after  a  rain. 
The  paths  or  alleys  should  be  much  lower  than  the  beds,  and  if  they 
incline  from  one  end  to  the  other  they  will  serve  as  surface  drains 
during  heavy  rains.  For  roots  the  beds  should  be  worked  fully  12 
inches  deep,  but  the  seed  beds  need  not  be  so  deeply  stirred,  as  it  is 
not  advisable  to  have  them  settle  to  any  marked  extent. 

SHADING. 

Ginseng  grows  naturally  in  rather  dense  shade,  and  under  cultiva- 
tion must  be  shielded  from  direct  sunlight  by  the  shade  of  trees 
or  by  some  construction  that  will  reduce  the  light  to  about  one-fourth 
its  normal  intensity.  This  may  be  accomplished  by  planting  it  in 
forest  beds  or  in  cultivated  ground  by  erecting  sheds  open  to  the 
north  and  possibly  to  the  east,  but  covered  at  the  top  and  the  south 
and  west  with  laths  or  boards  so  spaced  as  to  cut  out  nearly  three- 
fourths  of  the  sunlight.  Brush  and  heavy  burlap  have  been  used 
with  fair  success  for  shading,  but  thin  or  ordinary  muslins  do  not 
intercept  enough  light.  Denser  shade  is  required  in  the  South  than 
in  the  North.  The  rule  appears  to  be  one-sixth  sunlight  in  the  lati- 
tude of  Kentucky  and  somewhat  less  for  the  South,  rising  to  one- 
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fourth  or  more  in  Michigan  and  Wisconsin.  In  the  North,  where 
open  construction  is  preferred,  Lima  beans  or  morning-glories  may 
be  planted  on  the  south  and  west  sides  and  allowed  to  nm  on  poultry 
netting,  thus  furnishing  shade  during  the  brightest  summer  months* 
There  are  many  methods  of  constructing  shade,  but  the  most  com- 
mon is  to  set  posts  firmly  in  the  ground  8  feet  apart  each  way  and 
about  7  feet  high  above  the  ground.  Scantlings  2  by  4  inches  in  size 
are  nailed  on  top  of  the  posts,  running  the  long  way  of  the  shed. 
The  shade  is  usually  made  in  sections  4  by  8  feet  long,  using  common 
4- foot  laths  or  slats  nailed  on  strips  2  by  2  inches  and  8  feet  long. 
The  laths  should  be  spaced  from  one- fourth  to  one-half  inch  apart, 
according  to  locality,  whether  in  the  North  or  in  the  South.  These 
sections  of  shading  are  laid  on  tpp  of  the  2  by  4  inch  runners  and  so 


Fig.  3. — Lath  shed  affording  jxartial  shade,  well  suited  for  growing  gingseng,  golden- 
seal, and  other  woodland  plants. 

nailed  to  the  posts  that  the  laths  run  about  north  and  south,  thus 
giving  the  plants  below  the  benefit  of  constantly  alternating  Ught 
and  shade.  (Fig.  3.)  Owing  to  the  high  cost  of  lumber,  some 
growers  advocate  replacing  the  runners  with  No.  4  wire,  which  is 
run  over  the  tops  of  the  posts  and  securely  fastened  thereto. 

In  the  construction  of  artificial  shade  it  should  be  borne  in  mind 
that  free  ventilation  is  very  necessary  for  ginseng.  "The  higher 
the  shade  the  better,"  is  a  maxim  worth  following,  and  open  sides 
at  the  north  and  east  will  further  promote  free  circulation  of  the  air. 
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For  covering  seed  beds  a  rather  low  shade  is  desirable,  to  avoid 
the  washing  out  of  the  seeds  by  the  drip  from  the  laths.  Poultry 
netting  covered  with  brush,  straw,  litter,  or  burlap,  made  light  in 
spring  and  denser  as  the  sun  gains  power,  answers  very  well. 

The  beds  under  shade  should  be  4  feet  wide  and  preferably  should 
run  east  and  west,  being  so  placed  that  the  drip  will  fall  to  a  great 
extent  in  the  paths.  The  sides  may  be  of  12-inch  boards  set  8  inches 
or  more  in  the  ground  to  keep  out  moles  and  held  in  place  with  small 
stakes. 

FERTILIZING. 

Several  weighty  arguments  may  be  offered  against  the  excessive 
use  of  fertilizers.  Heavy  feeding  tends  to  lessen  the  resemblance  of 
the  cultivated  root  to  the  wild  product  and  consequently  reduces  its 
value,  since  the  root  most  closely  resembling  the  wild  in  appearance 
and  texture  is  now  in  strongest  demand.  Overfeeding  also  forces 
growth  and  thereby  renders  the  plant  less  resistant  to  the  attacks  of 
disease.  Lime  and  wood  ashes  have  been  used  by  many  growers  on 
their  ginseng  beds,  but  either  root  rust  or  fiber  rot  has  almost  in- 
variably followed  their  use.  Serious  leaf  injury  has  frequently  fol- 
lowed the  excessive  use  of  nitrogenous  fertilizers,  and  heavy  appli- 
cations of  barnyard  manure  have  also  caused  severe  injury.  Ex- 
perienced growers  are  now  recommending  a  good  rich  soil  to  start 
with  and  very  moderate  forcing. 

The  very  best  fertilizers  are  woods  soil  or  rotted  leaves  4  to  6 
inches  deep,  well  spaded  in  to  a  depth  of  about  8  inches,  and  fine 
raw  bone  meal  well  worked  in,  applied  at  the  rate  of  1  pound  to  each 
square  yard.  If  barnyard  manures  are  used  they  should  be  very 
thoroughly  rotted,  and  in  order  to  give  the  best  results  they  should  be 
worked  in  some  months  previous  to  planting  the  beds.  Chemical 
fertilizers  and  wood  ashes  have  been  used,  but  as  very  injurious  re- 
sults have  sometimes  followed  it  is  best,  for  the  beginner  at  least, 
to  depend  on  rotted  leaves  and  raw  ground  bone  to  enrich  the  soil. 

CULTIVATING. 

Qinseng  requires  little  cultivation  if  any,  but  grass  and  weeds 
should  be  kept  out  of  the  beds,  and  the  surface  of  the  soil  should  be 
scratched  with  a  light  tool  whenever  it  shows  signs  of  caking.  Ordi- 
narily one  active  man  can  easily  care  for  about  2  acres  of  ginseng. 

MULCHING. 

In  accordance  with  natural  conditions  a  winter  mulch  over  the 
crowns  is  essential,  especially  in  northern  localities.  Seedling  beds 
particularly  require  careful  mulching  to  prevent  heaving  by  frost. 
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Forest  leaves  held  in  place  with  poultry  netting  or  light  brush  are 
best,  but  cornstalks  stripped  of  the  husks,  bean  vines,  cowpea  hay, 
buckwheat  straw,  or  other  coarse  litter  not  containing  weed  seeds  or 
material  attractive  to  mice,  will  answer  the  purpose.  The  mulch 
should  not  be  placed  in  position  until  actual  freezing  weather  is 
imminent,  and  should  be  removed  in  spring  before  the  first  shoois 
come  through  the  soil. 

A  mulch  of  4  or  6  inches  of  leaves  or  their  equivalent  in  litter  is 
ample  for  the  severest  climate,  and  less  is  needed  in  the  South. 

DRAINAGE. 

In  laying  out  ginseng  beds  provision  must  be  made  for  efficient 
drainage.  The  preferable  location  is  on  groimd  which  has  a  gentle 
slope,  but  as  natural  drainage  can  not  be  depended  upon  always  to 
remove  excess  water  from  the  beds  some  type  of  underground  drain 
must  be  employed.  Very  satisfactory  results  have  been  obtained 
by  the  use  of  clay  or  cement  draintile  in  ginseng  beds.'  A  line  of  tiles 
should  be  placed  under  the  center  of  each  bed.  The  proper  depth 
of  the  drain  will  vary  with  the  character  of  the  soil,  and  the  siae 
of  the  tiles  will  depend  upon  the  amount  of  rainfall.  In  general,  if 
3-inch  tiles  are  used  the  drains  should  be  placed  6  to  8  feet  apart  and 
1^  to  2  feet  deep  in  clay  and  3  to  4  feet  deep  in  sand  or  graveL 

FOREST  PLANTINGS. 

The  earlier  successes  with  ginseng  culture  were  made  with  forest 
plantings,  and  this  method  is  still  preferred  by  many  growers  when 
a  suitable  location  is  available.  The  beds  should  be  placed  where 
the  shade  is  continuous  and  fairly  dense.  The  shade  should  be  pro- 
duced by  tall  open-headed  trees  rather  than  by  undergrowth,  to  in- 
sure free  circulation  of  the  air.  Some  experienced  growers  prefer  to 
plant  on  land  which  slopes  to  the  north,  thereby  providing  good 
drainage,  without  which  ginseng  will  not  thrive,  and  the  coolest 
location  during  the  heat  of  summer.  The  soil  should  be  deeply 
plowed  or  spaded  and  all  tree  roots  removed.  The  growth  of  these 
roots  into  the  beds  should  be  prevented  by  occasionally  cutting 
around  them  with  a  sharp  spade.  A  liberal  quantity  of  leaf  mold 
or  well-decayed  litter  should  be  worked  into  the  soil,  and  an  appli- 
cation of  bone  meal  raked  into  the  surface  will  in  most  cases  be  a  de- 
sirable addition.  Ginseng  may  be  planted  closer  imder  forest  condi- 
tions than  in  garden  culture,  but  in  either  case  the  closer  the  plants 
stand  the  greater  is  the  danger  from  disease.  The  culture  of  forest 
beds  is  in  all  respects  similar  to  that  of  beds  under  artificial  shade, 
and  the  winter  mulch  should  in  no  case  be  omitted. 

'For  detailed  information  regarding  tile  drainage,  see  Farmers*  Bulletin  524,  entlUed 
**  Tile  Drainage  on  the  Farm." 
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PROTECTION. 

Owing  to  the  comparatively  high  cost  of  ginseng  plants  and 
roots,  the  beds  should  be  well  protected  by  secure  fences  from  the 
intrusion  of  wild  or  domestic  animals,  and  should  also  be  securely 
guarded  against  theft,  which  is  not  imcommon  with  this  high-priced 
product.  Protection  is  especially  needed  with  forest  plantings,  which 
should  always  be  well  inclosed.  Moles  may  be  controlled  with  suit- 
able traps,'  of  which  several  kinds  are  on  the  market,  or  the  beds 
may  be  guarded  with  boards  or  wire  netting  of  sufficiently  close 
mesh  set  12  to  18  inches  in  the  ground. 

DIGGING  AND  DRYING  THE  ROOT. 

The  cured  root  is  valued  by  the  Chinese  largely  according  to  its 
size  and  maturity.  The  best  qualities  of  proper  age  break  with  a 
H(miewhat  soft  and  waxy  fracture.  Young  and  undersized  roots  dry 
hard  and  glassy  and  are  regarded  as  less  desirable.  Very  small  roots 
and  root  fibers  often  realize  less  than  a  dollar  a  pound,  while  those 
of  the  proper  size  and  quality  sell  readily  at  top  quotations.  Culti- 
Tated  roots  as  a  rule  attain  greater  size  than  wild  ones  of  the  same 
age,  but  lack  density  of  substance  until  well  past  the  fifth  year  of 
development. 

Beds  should  rarely  be  dug  for  market  until  the  sixth  year,  and 
should  then  be  taken  up  solidly  and  the  undersized  roots  replanted 
or  securely  heeled  in  until  time  to  plant  in  the  spring.  Good  roots 
should  run  nearly  4  inches  long,  half  an  inch  in  thickness  below  the 
crown,  and  should  average  about  an  ounce  in  weight  in  the  fresh 
state. 

Boots  may  be  dug  at  any  time  after  growth  ceases  in  September, 
but  mid-Odx>ber  is  regarded  as  the  most  favorable  time.  They 
should^  be  carefully  washed  or  shaken  free  of  all  adhering  soil,  but 
not  scraped,  as  it  is  important  to  preserve  the  natural  dusky  color  of 
the  skin  with  its  characteristic  annular  markings. 

The  older  roots  possess  the  most  substance,  and  when  properly 
cured  realize  the  highest  prices.  It  appears  almost  useless  to  offer 
for  sale  three-year  or  four-year  roots,  even  if  well  grown  and  of  good 
size,  as  buyers  for  the  Chinese  market  have  learned  to  discriminate 
against  them. 

Drying  is  best  effected  in  a  well- ventilated  room  heated  by  a  stove 
or  furnace.  It  has  long  been  customary  to  start  drying  between  60** 
and  80^  Fahrenheit,  and  after  a  few  days  to  increase  the  tempera- 
ture to  about  90®,  but  some  experienced  growers  now  recommend  that 
drying  start  between  100**  and  110**,  and  as  soon  as  the  roots  are 
wilted  that  the  temperature  be  reduced  to  about  90**  Fahrenheit. 

*  See  Farmen'  Bulletin  588,  entitled  **  The  Common  Mole  of  Eastern  United  States." 
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The  roots  are  spread  thinly  on  lattice  trays  or  shelves  made  of  wire 
netting,  and  are  frequently  examined  and  turned,  but  must  always  be 
handled  carefully  to  avoid  breaking  the  forks  or  marring  the  surface. 
Roots  measuring  more  than  2  inches  in  diameter  will  need  to  be  dried 
for  about  6  weeks,  but  smaller  roots  maybe  properly  dried  in  less  tune. 
In  all  stages  of  curing,  especially  in  noticeably  damp  weather,  par- 
ticular care  should  be  taken  to  see  that  the  root  does  not  mold  or  sour, 
as  any  defect  will  greatly  depress  the  selling  price..  On  the  other 
hand,  overheating  should  be  avoided,  as  it  tends  to  discolor  the  sur- 
face and  spoil  the  texture  of  the  interior.  Once  well  cured,  the  roots 
should  be  stored  in  a  dry  and  airy  place,  secure  from  vermin,  until 
ready  for  sale. 

DISEASES. 

Cultivated  ginseng  is  frequently  subject  to  severe  attacks  of  a 
number  of  blights,  wilts,  and  rots,  the  development  of  which  appears 
to  be  especially  favored  by  the  crowding  of  the  plants,  excess  of 
water  in  the  soil,  and  lack  of  proper  ventilation. 

In  their  natural  state  the  plants  as  a  rule  are  thinly  scattered  on 
the  forest  floor  under  advantageous  conditions  of  ventilation  and 
soil  drainage,  the  normal  action  of  tree  roots  playing  no  inconsider- 
able part  in  the  latter  condition,  and  diseases,  of  which  there  are 
several,  are  likely  to  remain  quite  local  in  effect;  but  under  the 
crowded  conditions  of  cx>mmercial  culture  they  tend  to  spread  and 
may  cause  material  injury.  Errors  in  fertilization  and  soil  treatment 
are  also  frequent  causes  of  injury,  and  by  weakening  the  resistance 
of  the  plants  further  invite  the  inroads  of  disease. 

Farmers'  Bulletin  736,  entitled  "  Ginseng  Diseases  and  Their  Con- 
trol,'' treats  of  the  symptoms,  cause,  and  control  of  the  various  dis-' 
eases  of  the  ginseng  plant,  and  prospective  growers  especially  will 
find  much  useful  information  in  its  pages. 

YIELD  AND  VALUE  OF  THE  CROP. 

The  yield  of  cultivated  ginseng  varies  greatly  and  depends  largely 
upon  the  suitability  of  the  conditions  under  which  the  crop  is  grown 
and  upon  the  skill  and  experience  of  the  grower.  It  has  been  esti- 
mated that  the  roots  from  a  bed  measuring  4  by  16  feet,  if  dug  when 
6  years  old,  should  weigh  about  10  pounds  when  dry.  Yields  of  dry 
root  from  well-managed  plantings  appear  to  be  at  the  rate  of  a  ton 
to  the  acre,  although  much  larger  yields  are  frequently  reported. 

Ginseng  has  long  been  valued  by  the  Chinese  for  medicinal  use, 
though  rarely  credited  with  curative  virtues  by  the  natives  of  other 
countries.  The  dried  roots  have  been  exported  from  this  country  in 
increasing  quantities  since  the  early,  ^ears  of  jthe  eighteenth  century, 
the  prices  rising  as  the  wild  supply  diminished  from  about  40  cents 
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a  pound  in  the  early  years  of  its  collection  to  more  than  $20  a  pound 
for  the  best  qualities  during  the  year  1919. 

The  cultivation  of  native  ginseng,  stimulated  by  its  increasing 
scarcity  and  the  rising  prices,  began  in  an  experimental  way  about 
1886  and  for  a  time  developed  slowly.  It  is  estimated  that  in  1901 
a  little  less  than  20  acres  of  ginseng  were  under  cultivation  in  the 
United  States,  and  of  the  root  produced  but  a  small  quantity  went 
into  the  market.  In  recent  years  the  industry  has  attained  such  pro- 
portions that  the  output  of  cultivated  roots  appears  to  be  consider- 
ably greater  than  that  collected  from  the  forests. 

When  cultivated  ginseng  first  appeared  on  the  market  it  sold  at 
prices  considerably  higher  than  those  paid  for  the  wild  root,  but 
about  1904  the  price  declined  to  a  figure  less  than  that  commanded 
by  wild  ginseng  and  since  that  time  has  continuously  remained  at 
a  lower  level.  The  preference  in  the  Chinese  markets  for  wild  gin- 
seng over  the  American  cultivated  root,  which  has  greatly  increased 
during  recent  years,  is  largely  responsible  for  the  constantly  in- 
creasing difference  in  the  prices  offered  for  wild  and  cultivated  gin- 
seng in  the  markets  of  the  United  States. 

A  negligible  quantity  of  ginseng  root  is  consumed  by  Chinese  resi- 
dents of  North  America,  and  a  trifle  has  been  used  by  manufacturers 
of  domestic  medicine,  leaving  practically  the  sole  outlet  for  their 
product  with  the  Koreans  and  Asiatic  Chinese.  The  domestic  prices, 
exports,  and  valuation  of  American  ginseng  for  the  20  years  ended 
June  30, 1919,  are  shown  in  Table  I. 

Table  I. — Domestic  priceSy  exports,  and  value  of  American  ginseng  from  1900 

to  1919,  inclusive. 


Domestic  prices  (per  pound ).i 

Exports.* 

Year. 

wild  root. 

Cultivated  root. 

Pounds. 

Total 
value. 

Average 
value  per 
pound. 

High. 

Low. 

High. 

Low. 

1900 

18.10 

8.76 

6.35 

7.50 

8.10 

7.50 

7.50 

7.00 

7.00 

8.00 

8.00 

7.50 

9.00 

10.00 

n.60 

9.50 

11.00 

14.00 

19.00 

23.00 

12.75 
3.75 
3.00 
4.00 
5.00 
6.00 
6.00 
5.00 
4.50 
5.40 
5.50 
5.00 
5.00 
6.00 
6.00 
4.50 
5.00 
6.00 
9.50 

13.00 

•7.00 
10.00 
8.00 
7.50 
8.00 

$4.00 
5.75 
3.00 
5.25 
7.00 

01 
69 
63 
85 
82 
76 
49 
06 
80 
57 
06 
99 
08 
01 
05 
84 
^ 
80 
92 
43 

15.18 

MOl 

5.88 

19Q2 

5.56 

IW 

UM 

ins 

5.23 
6.46 
7.29 

1906 

.7.00 
6.25 
6.25 
7.25 
7.25 
7.00 
7.50 
6.50 
8.00 
7.00 
6.50 
7.00 
9.00 

12.50 

4.00 
3.00 
4.00 
5.00 
5.00 
5.00 
3.00 
3.00 
3.00 
2.00 
3.00 
2.50 
3.00 
3.00 

7.30 

1»7 

6.90 

im 

7.21 

U09.... 

6.82 

1910 

7.48 

Ml 

7.06 

1912 

7.20 

1913 

7.50 

1914 

8.15 

1915 

8.91 

1916 

6.23 

1917 

6.98 

1918 .... 

6.60 

1919 

7.29 

f 

1  Prices  for  1900  to  1906  were  obtained  from  dealers  in  Cincinnati,  Ohio;  prices  for  1907  to  1919  were  com- 
pikdfrom  Hontor-Trader-Trapper. 
s  From  Axmnal  Reports  of  Tor^ga  Commerce  and  Navigation  of  the  United  States. 
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THE  OUTLOOK  FOR  THE  INDUSTRY. 

The  future  success  of  cultivated  ginseng  in  America  will  be  de- 
termined to  a  great  extent  by  the  attitude  of  the  growers.  If  the 
lessons  taught  by  the  experience  of  the  preceding  20  years  are 
heeded,  the  mistakes  of  the  past  need  not  be  repeated,  and  many 
obstacles  which  have  heretofore  hampered  the  progress  of  the  in- 
dustry can  be  removed. 

The  industry  still  suffers  from  the  disrepute  into  which  it  was 
brought  through  the  exaggerated  claims  made  by  many  dealers  in 
seeds  and  nursery  stock  with  regard  to  the  possibilities  for  unusually 
large  profits  in  the  growing  of  ginseng.  Although  ginseng  is  a  com- 
paratively unimportant  product  in  this  country,  it  has  a  place  among 
minor  crops  of  recognized  value.  For  every  dollar's  worth  of  ginseng 
exported  in  1919  there  were  produced  in  this  country  about  $38 
worth  of  peanuts,  $13  worth  of  onions,  $11  worth  of  hops,  $6  worth 
of  strawberries,  and  $1.30  worth  of  olives. 

In  comparison  with  other  crops,  the  market  outlet  for  ginseng  is 
small;  consequently,  the  industry  affords  an  opportimity  only  for 
a  limited  number  of  persons  without  danger  of  its  becoming  over- 
crowded. Since  yields  of  the  dry  root  from  well-managed  plantings 
appear  to  be  at  the  rate  of  a  ton  to  the  acre,  about  100  acres  of  mature 
ginseng  could  very  readily  supply  204,780  poimds  of  root,  which  is 
the  average  exportation  for  the  last  10  years.  This  would  represent 
total  plantings  of  nearly  700  acres,  as  it  requires  at  least  6  years  to 
grow  marketable  roots  from  seed. 

The  Chinese  market  formerly  absorbed  ginseng  in  quantities  con- 
siderably in  excess  of  the  average  exportations  for  the  two  decades 
just  past.  As  shown  in  Table  II,  the  number  of  pounds  exported 
during  the  last  10  years  is  less  than  half  of  the  exports  for  the  10 
years  1860-1869,  inclusive,  while  the  average  price  per  pound  for  the 
10  years  1910-1919,  inclusive,  is  nearly  eight  times  greater  than  it 
was  some  60  years  ago.  Since  the  exports  of  ginseng  appear  to  be 
increasing  in  volume,  notwithstanding  the  relatively  high  prices 
now  paid  for  the  root,  a  continuance  of  the  demand  for  the  American 
product  may  be  reasonably  expected. 

Table  II. — Exports  and  value  of  American  ginseng  hy  decades,  I860  to  1919, 

inclusive. 


Bxportsfor 
thelOyeara. 

Pounds. 

Value. 

Average 
vahieper 
pound. 

1860  to  1869 
1870  to  1870 
1880  to  1889 
1800  to  1899 
1900  to  1909 
1910  to  1919 

4,149,445 
4,041,727 
8,457,294 
2,168  302 
1,513,568 
2,047,800 

13,902,209 
4,587,008 
6,771,830 
7^848,888 
9,610,614 

14,823,781 

•0.94 
1.12 
1.95 
8.62 
6.34 
7.24 
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The  evident  preference  of  the  Chmese  for  the  wild  root  and  the 
unsatisfactory  state  of  the  general  market  for  cultivated  ginseng 
have  caused  grave  doubts  as  to  the  future  prospects  of  the  industry. 
These  doubts  will  probably  be  realized  unless  growers  give  more  at- 
tention to  the  production  of  the  type  of  root  desired  by  the  Chinese 
trade.  In  the  future,  growers  should  strive  for  quality  of  product 
and  not  for  quantity  of  production,  as  has  been  the  all  too  conunon 
practice  in  the  past  There  is  always  a  ready  sale  for  the  cultivated 
roots  which  closely  resemble  the  wild  in  quality  and  condition,  and 
prudent  growers  will  not  fail  to  adopt  the  wild  root  as  the  standard 
of  future  production.  The  elimination  of  the  poorer  grades  of  cul- 
tivated American  ginseng  which  are  now  f  oimd  in  the  markets  would 
tend  to  insure  more  uniform  prices  for  the  root  and  to  lessen  the 
danger  of  depressing  the  market  through  overproduction. 


WABHIffOTON  :  OOFBENMKNT  FEINTING  OmCI :  1921 
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GINSENG  is  a  fleshy-rooted  herbaceous  plant 
native  to  this  country  and  formerly  of  frequent 
occurrence  in  shady,  well-drained  situations  in  hard- 
wood forests  from  Maine  to  Minnesota  and  south- 
ward in  the  mountain  regions  to  Georgia  and  the 
Carolinas. 

When  placed  under  culture  ginseng  should  be 
shielded  from  direct  sunlight  by  the  shade  of  trees 
or  by  lath  sheds.  The  soil  should  be  fairly  light  and 
well  fertilized  with  woods  earth,  rotted  leaves,  or 
fine  raw  bone  meal.  Seed  should  be  planted  in  the 
spring,  as  early  as  the  soft  can  be  worked.  Only 
cracked  or  partially  germinated  seed  should  be  used. 
Ginseng  needs  little  cultivation,  but  the  beds  should 
at  all  times  be  kept  free  from  weeds  and  grass.  A 
winter  mulch  over  the  crowns  is  usually  essential. 

The  roots  do  not  reach  marketable  size  until  about 
the  sixth  year  from  seed.  When  dug  they  should  be 
carefully  washed  or  shaken  free  from  all  adhering 
soil,  but  not  scraped.  Curing  is  best  effected  in  a 
well-ventilated  room  heated  to  about  90°  F.  About 
a  month  is  required  to  cure  the  larger  roots. 

The  average  value  of  the  exports  of  ginseng  from 
the  United  States  for  the  last  10  years  was  more  than 
$2,000,000. 

Ginseng  production  is  a  minor  industry  which 
affords  an  opportunity  for  profit  to  only  a  limited 
number  of  judicious  growers. 


Washington,  D.  C.  Issued  April,  1921 

Rerised  October,  1928 
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By  W.  W.  Stockbeboeb,  Principal  Physiologist  in  Charge  of  Office  of  Drug, 
Poisonous,  and  Oil  Plants,  Bureau  of  Plant  Industry 
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INTRODUCTION 

GINSENG  is  a  native  product  of  recognized  importance.  The  ex- 
port trade  in  dry  roots  has  existed  for  more  than  a  century  and 
for  the  last  10  years  attained  an  average  value  of  more  than 
$2,000,000.  ' 

The  natural  production  of  ginseng,  diminished  by  overcollection 
and  the  contraction  of  suitable  forest  areas,  has  dwindled  to  such  an 
extent  that  prices  have  risen  to  levels  warranting  cultivation,  which 
has  proved  successful  in  judicious  hands.  /The  plant,  however,  has 
little  domestic  value  except  for  the  exploitation  of  amateur  culti- 
Tators  and  depends  on  a  distant  oriental  market  (China)  for  its 
standing  as  a  commodity.  As  a  commercial  product  it  would  appear 
particularly  liable  to  overproduction,  which  danger,  however,  is 
greatly  lessened  by  the  slow  development  of  the  plant  and  the  in- 
herent difficulties  of  its  cultiyation. 

Under  the  present  conditions  of  production  ginseng  offers  attrac- 
tive fK)Ssibilities  to  patient  cultivators  Who  appreciate  the  limitations 
of  growth  and  the  slow  development. of  woodland  j^ants  in  general 
and  are  willing  to  make  a  material  outlay  with  only  scanty  returns 
in  view  for  several  years  to  come,  but  it  holds  out.no  inducement 
for  inexf>erienced  growers  looking  for  quick  profits  from  a  small 
investment. 

The  culture  of  ginseng  and  of  special  crops  generally  is  best  begun 
in  an  inexepensive  and  experimental  manner,  enlarging  the  equip- 
ment onlv  as  reasonable  success  seems  assured.  "  Plunging  "  in  gin- 
seng is  likely  to  prove  disastrous  as  in  other  forms  of  business. 

*  In  this  revision  the  writer  has  made  free  use  of  the  helpful  criticisms  and  suggestions 
received  from  a  number  of  successful  growers  of  ginseng. 

2401'— 28  1 
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American  ginseng  (fig.  1),  botanically  known  as  Panaa  qimme- 
folvwm  of  the  family  Araliaceae,  is  a  fleshy-rooted  herbaceous  plant, 
growing  naturally  on  the  slopes  of  ravines  and  in  other  shady  but 
well-drained  situations  in  hardwood  forests,  in  varying  abundance 


Fig.  1. — Branch,  root,  flower,  and  berries  of  American  ginseng 

from  Maine  to  Minnesota  and  southward  in  the  mountain  regions  to 
Georgia  and  the  Carolinas.  In  its  wild  state  it  grows  from  8  to  20 
inches  high,  bearing  three  or  more  compound  leaves,  each  consisting 
of  five  thin,  stalked,  ovate  leaflets,  pointed  at  the  apex  and  rounded 
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or  narrowed  at  the  base,  the  three  upper  leaflets  being  larger  than  the 
two  lower  ones.  A  cluster  of  from  6  to  20  small  greenish  yellow 
flowers  is  produced  in  midsummer,  followed  by  as  many  bright 
crimson  berries,  each  containing  from  one  to  three  flattish  wrinkled 
seeds  the  size  of  small  peas.  The  berries  of  northern  ginseng  rarely 
contain  three  seeds,  but  in  southern  ginseng  berries  containing  three 
seeds  are  very  conunon. 

The  root  is  thick,  spindle  shaped,  2  to  4  inches  long,  and  one-half 
to  1  inch  or  more  in  thickness,  in  the  older  specimens  generally 
branched  and  prominently  marked  with  circular  wrinkles.  Branched 
roots  of  the  wild  Manchurian  and  Korean  ginseng  having  some 
resemblance  to  the  human  form  are  said  to  be  in  particularly  high 
favor  in  China,  but  this  fea- 
ture gives  no  special  value 
to  American  ginseng. 

The  seeds  (fig.  2)  are 
slow  in  germination  and 
should  never  be  permitted 
to  become  dry.  As  soon  as 
they  are  gathered  they 
should  be  mixed  wffh  twice 
their  bulk  of  moist  sand, 
fine  loam,  sawdust,  or  woods 
earth,  and  stored  in  a  damp, 
cool  place  until  they  are 
planted.  As  a  rule  the 
seeds  do  not  germinate  until 
a  year  from  the  spring  fol- 
lowing their  ripening,  and 
this  fact  must  be  borne  in 
mind  in  purchasing  seed 
for  planting. 

Ginseng   seedlings   grow     *''«•  ^-^^  ^^  ^"S^?"^  »*°«^°«-     <^*'"'^^ 
about  2  inches  high  the  first 
year,  with  three  leaflets  at  the  apex  of  the  stem.    The  second-year 

Elants  may  reach  a  height  of  5  or  6  inches,  bearing  two  compound 
)aves,  each  composed  of  five  characteristic  leaflets.  A  third  leaf  is 
generally  added  the  next  year,  when  fruits  may  be  expected.  In 
succeeding  years  a  fourth  leaf  is  formed  and  the  fruiting  head  reaches 
its  maximum  development.  A  single  plant  of  southern  ginseng  some- 
times produces  as  manv  as  300  seeds,  but  northern  ginseng  very 
rarely  produces  more  than  100  seeds  to  the  plant  ana  the  average 
under  cultivation  seldom  exceeds  40. 

VARIETIES 

There  are  various  recognizable  geographical  races  of  American 

fnseng,  not  all  of  which  are  of  the  same  value  to  the  grower, 
lants  from  the  northern  range,  particularly  those  indigenous  to 
New  York  and  Wisconsin,  appear  to  possess  the  most  useful  charac- 
teristics and  form  the  best  basis  for  breeding  stocks.  Southern 
ginseng,  though  vigorous  and  forming  roots  of  good  size  and  shape, 
does  not  seed  well  at  first  in  northern  localities,  but  after  a  few 
years  it  becomes  adapted  to  the  climate  and  will  mature  seeds  before 
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able  character,  and  another  local  form,  dwarf  in  growth,  has  small, 
round,  and  almost  worthless  roots.  The  beginner  should  endeavor  to 
procure  from  reUable  dealers  the  best  commercial  types  of  ginseng 
as  a  foimdation  for  his  breeding  stock. 

The  culture  of  native  ginseng  has  been  too  brief  to  induce  varietal 
changes,  but  Uberal  fertiUzation  and  continual  selection  of  seeds 
from  individual  plants  having  superior  commercial  characteristics 
will  doubtless  in  the  end  favorably  modify  the  wild  type  of  plants. 

SUITABLE  SOILS 

Soil  and  location  are  very  important  in  the  culture  of  ginseng, 
as  it  is  a  plant  that  grows  natm-ally  on  the  slopes  of  ravines  and  in 
other  well-drained  situations  where  the  soil  is  formed  from  the  acid 
leafmold  of  hardwood  forests.  The  soil  should  be  naturally  dry, 
fairly  light,  and  in  a  condition  to  grow  good  v^etables  without 
the  addition  of  strong  manure.  An  absolutely  new  soil  with  the 
best  of  natiu-al  drainage  is  to  be  preferred.  Very  sandy  soil  should  be 
avoided,  as  it  tends  to  produce  hard,  flinty  roots  of  inferior  value. 
Although  almost  any  fairly  good  soil  can  be  brought  into  a  condition 
suitable  for  ginseng  by  proper  treatment,  the  cost  of  satisfactory 
sterilization  is  usually  heavy.  In  numerous  cases  the  addition  of  leaf- 
mold  from  hardwoods  has  given  best  results,  since  ginseng  requires 
an  acid  soil.  For  seedbeds  the  soil  should  be  half  woods  earth  free 
from  fiber,  and,  if  it  is  inclined  to  be  heavy,  enough  sand  should 
be  added  so  that  the  mixture  will  not  bake  or  harden  even  after  heavy 
rains. 

GROWING  THE  CROP 

Before  the  diseases  of  ginseng  became  such  a  menace  to  the  in- 
dustry, practical  growers  advised  the  starting  of  ginseng  plantings 
with  both  young  roots  and  seeds.  By  planting  roots  3  or  more 
years  old  a  moderate  seed  crop  may  be  had  the  first  year,  and  a 
stock  of  1-year  or  2-year  roots  set  at  the  same  time  will  start  the  rota- 
tion which  is  necessary  to  provide  for  a  marketable  crop  of  roots 
each  year  after  the  first  crop  is  harvested.  However,  the  grower 
who.  purchases  roots  for  planting  incurs  the  risk  of  introducing 
diseases  into  his  bed,  and  it  appears  to  be  the  better  policy  not  to 
take  chances  with  roots  but  to  depend  entirely  upon  seeds. 

Ginseng  seeds  are  advertised  for  sale  by  many  of  the  older  growers 
and  are  usually  procurable  at  prices  varying  from  50  cents  to  $1.50 
per  thousand.  Seeds  are  often  sold  by  weight,  and  it  is  estimated 
that  1  pound  of  average  northern  seed  should  produce  7,000  to  8,000 
plants,  and  1  pound  of  average  southern  seed  10,000  plants  or  more. 
Stratified  seeds  usually  cost  more  than  fresh  seeds,  but  are  regarded 
as  far  more  satisfactory.  Dealers  almost  invariably  supply  seed  that 
is  at  least  a  year  old  unless  new  seed  is  specially  requested.  As  the 
output  of  seeds  is  likely  to  become  greater  than  is  necessary  to  extend 
the  plantation,  it  is  well  to  restrict  seed  production  by  nipping  the 
flower  heads  unless  a  good  market  for  the  seeds  is  assurea.  Koots 
gain  more  rapidly  in  size  and  weight  if  the  plants  are  not  permitted 
to  seed. 
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PLANTING 

Except  in  the  far  Northwest  it  is  best  to  plant  ginseng  seeds  in  the 
fall.  If  they  are  held  until  spring,  growth  may  start  before  they  can  be 
planted,  in  which  case  many  may  be  lost.  Only  cracked  or  germi- 
nated seeds  should  be  used.  They  should  be  planted  8  inches  apart 
each  way  m  the  permanent  beds,  or  2  by  6  inches  in  seedbeds  and  the 
plants  transplanted  when  2  years  old  to  stand  8  inches  apart.  The 
seeds  shoula  be  covered  1  inch  deep  with  woods  soil  or  old  rotten 
hickory  or  basswood  sawdust;  that  from  pine  or  oak  trees  should  not 
be  used.  The  roots  may  be  set  in  October  or  later  in  the  fall  so  long  as 
the  soil  is  in  suitable  condition,  the  crowns  being  placed  about  2  inches 
below  the  surface.  The  most  approved  distance  to  plant  is  8  inches 
apart  each  way,  when  roots  are  to  be  grown  until  7  years  old  in  per- 
manent locations. 

Many  planters  round  the  surface  of  the  beds,  making  the  center 
several  inches  higher  than  the  sides,  since  they  find  space  for  more 
plants  on  the  curved  than  on  the  flat  surface;  but  others  claim  that 
the  possible  injury  from  drought  in  very  convex  beds  more  than  off- 
sets this  advantage.  It  is  important,  however,  to  have  the  beds  well 
built  up  with  centers  high  enough  not  to  retain  water  after  a  ram. 
The  paths  or  alleys  should  be  much  lower  than  the  beds,  and  if  they 
decUne  from  one  end  to  the  other  they  will  serve  as  surface  drains 
during  heavy  rains.  For  roots  the  beds  should  be  worked  not 
more  than  6  to  8  inches  deep  if  on  ordinary  soil.  Very  heavy  soils 
may  be  worked  more  deeplv  if  necessary  to  obtain  better  drainage. 
Seedbeds  need  not  be  deeply  stirred,  as  it  is  not  advisable  to  have 
them  settle  to  any  marked  extent. 

SHADING 

Ginseng  grows  naturally  in  rather  dense  shade,  and  under  cultiva- 
tion it  must  be  shielded  from  direct  suidight  by  some  construction 
that  will  reduce  the  light  to  about  one-fourth  its  normal  intensity. 
WTien  it  is  planted  in  open  ground  this  mav  be  accomplished  by  erect- 
ing sheds  open  on  all  sides,  but  covered  at  the  top  with  lath  or  boards  so 
spaced  as  to  cut  out  nearly  three-fourths  of  the  sunlight.  It  is  not 
advisable  to  use  burlap  or  muslin  for  shading,  as  these  materials 
interfere  with  the  free  circulation  of  the  air. 

There  are  many  methods  of  constructing  shade,  but  the  most  com- 
mon is  to  set  posts  firmly  in  the  ground  8  feet  apart  each  way  and 
about  8  feet-  high  above  the  ground.  Scantlings  2  by  4  inches  in 
size  are  nailed  on  top  of  the  posts  so  as  to  nm  the  long  way  of  the  shed. 
The  shade  is  usually  made  in  sections  4  by  8  feet  long,  using  common 
4-foot  laths  or  slats  nailed  on  strips  2  by  2  inches  and  8  feet  long. 
The  laths  should  be  spaced  from  one-fourth  to  one-half  inch  apart, 
according  to  locality,  whether  in  the  North  or  in  the  South.  These 
sections  of  shading  are  laid  on  top  of  the  2-by-4  inch  runners  and  so 
nailed  to  the  posts  that  the  laths  run  about  north  and  south,  thus 
giving  the  plants  below  the  benefit  of  constantly  alternating  Hght 
and  snade  (fig.  3).  Owing  to  the  high  cost  of  lumber,  some  growers 
advocate  replacing  the  runners  with  No.  4  wire,  which  is  run  over 
the  tops  of  the  posts  and  securely  fastened  thereto. 

In  the  construction  of  artificial  shade  it  should  be  borne  in  mind 
that  free  ventilation  is  very  necessary  for  ginseng.     "The  higher  the 
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shade  the  better"  is  a  maxim  worth  following,  as  gardens  with  a  free 
circulation  of  air  are  apparently  less  likely  to  become  diseased. 

Seedbeds  made  mider  the  regulation  garden  shade  are  often  fur- 
ther protected  by  a  rather  low  shade  to  avoid  the  washing  out  of  the 
seeds  by  the  drip  from  the  laths.  Poultry  netting  covered  with 
brush,  straw,  litter,  or  burlap,  made  light  in  spring  and  denser  as  the 
sun  gains  power,  answers  very  well.  In  seedbeds  made  in  the  open 
and  protected  by  a  low  shade  alone  the  seedlings  are  very  apt  to  damp- 
oflF  in  warm  wet  weather. 

The  beds  for  permanent  planting  under  shade  should  be  4  feet 
wide  and  preferably  should  nm  east  and  west,  being  so  placed  that 


Figure  3. — Lath  shed  affording  partial  shade,  well  suited  for  growing  ginseng, 
goldenseal,  and  other  woodland  plants. 

the  drip  will  fall  to  a  great  extent  in  the  paths.  The  sides  may  be  of 
12-inch  boards  set  8  inches  or  more  in  the  ground  to  keep  out  moles 
and  held  in  place  with  small  stakes. 

FERTILIZING 

Several  weighty  arguments  may  be  offered  against  the  excessive 
use  of  fertilizers.  Heavy  feeding  tends  to  lessen  the  resemblance  of 
the  cultivated  root  to  the  wild  product  and  consequently  reduces  its 
value,  as  the  root  most  closely  resembling  the  wild  in  appearance 
and  texture  is  now  in  strongest  demand.  Overfeeding  aJso  forces 
growth  and  thereby  renders  the  plant  less  resistant  to  the  attacks  of 
disease.  Lime  and  wood  ashes  nave  been  used  by  many  growers  on 
their  ginseng  beds,  but  either  root  rust  or  fiber  rot  has  almost 
invariably  followed  their  use.  If  Ume  is  used  at  all  it  is  well  to 
apply  it  at  least  a  year  before  planting.    Serious  leaf  injury  has 
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followed  the  excessive  use  of  nitrogenous  fertilizers,  and  heavy  appU- 
cations  of  barnyard  manure  have  also  caused  severe  injury.  Expe- 
rienced growers  are  now  recommending  a  good  rich  soil  to  start  with 
and  very  moderate  forcing. 

The  very  best  fertilizers  are  woods  soil  or  rotted  leaves  4  to  6 
inches  deep,  well  spaded  in  to  a  depth  of  about  8  inches,  and  fine  raw 
bonemeid  well  worked  in,  applied  at  the  rate  of  1  poimd  to  each 
square  yard.  If  barnyard  manures  are  used  they  should  be  very 
thoroughly  rotted,  and  in  order  to  give  the  best  results  they  should  be 
worked  in  some  months  previous  to  planting  the  beds.  Some  prac- 
tical g^wers  advise  against  the  use  of  animtu  manures  or  even  a  soil 
to  which  they  have  been  heavily  apphed.  Chemical  fertilizers  and 
wood  ashes  hiave  been  used,  but  as  very  injurious  results  have  some- 
times followed,  it  is  best,  for  the  beginner  at  least,  to  depend  on 
hardwood  leaf  mold,  old  rotted  hardwood  sawdust,  and  raw  ground 
bone  to  enrich  the  soil. 

CULTIVATING 

Ginseng  requires  little  if  any  cultivation,  but  erass  and  weeds 
should  be  kept  out  of  the  beds,  and  the  surface  of  the  soil  should  be 
scratched  with  a  light  tool  whenever  it  shows  signs  of  caking.  Or- 
din€U*ily  one  active  man  can  easily  care  for  about  2  acres  of  ginseng. 

MULCHING 

In  accordance  with  natural  conditions,  a  winter  mulch  over  the 
crowns  is  essential,  especially  in  northern  locaUties.  Seedling  beds 
particularly  require  careful  mulching  to  prevent  heaving  by  frost. 

Forest  leaves  held  in  place  with  poultry  netting,  light  brush,  or 
sawdust  are  best,  but  cornstalks  stnpped  of  the  husks,  bean  vines, 
cowpea  hay,  bucKwheat  straw,  or  other  coarse  litter  not  containing 
weed  seeds  or  material  attractive  to  mice  will  answer  the  purpose. 
The  mulch  should  not  be  placed  in  position  until  actual  freezing 
weather  is  imminent,  and  it  should  be  removed  in  the  spring  before 
the  first  shoots  come  through  the  soil. 

A  mulch  of  4  or  5  inches  of  leaves  or  their  equivalent  in  litter  is 
ample  for  the  severest  climate,  and  less  is  needed  in  the  South.  A 
light  sunmier  mulch  of  sawdust  helps  keep  down  weeds  and  prevents 
excessive  loss  of  moisture  in  dry  weather. 

DRAINAGE 

In  laying  out  ginseng  beds  provision  must  be  made  for  eflicient 
drainage.  The  preferable  location  is  on  groimd  that  has  a  gentle 
slope,  out  as  natural  drainage  cannot  be  depended  on  always  to 
remove  excess  water  from  beds,  some  type  of  undergroimd  drain  must 
be  employed.  Very  satisfactory  results  have  been  obtained  by  the 
use  of  clay  or  cement  drain  tile  in  ginseng  beds.  A  line  of  tiles  should 
be  placecf  under  the  center  of  each  bed.  The  proper  depth  of  the 
drain  will  vary  with  the  character  of  the  soil,  and  the  size  of  the 
tiles  will  depend  on  the  amount  of  rainfall.  In  general,  if  3-inch 
tiles  are  used  the  drains  should  be  placed  6  to  8  feet  apart  and  l}i 
to  2  feet  deep  in  clay  and  3  to  4  feet  deep  in  sand  or  gravel. 

2M©57*— II — 2 
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FOREST  PLANTINGS 

The  earlier  successes  with  ginseng  culture  were  made  with  plant- 
ings in  hardwood  forests,  and  this  method  is  still  preferred  by  many 
growers  when  a  suitable  location  is  available.  However,  the  yield 
from  forest  plantings  is  said  to  be  about  one-half  that  obtained  under 
artificial  shade,  but  on  the  other  hand  there  is  a  large  saving  in  the 
expense  for  labor  and  the  cost  of  shading.  Growers  on  the  Pacific 
coast  have  foimd  that  ginseng  cannot  be  grown  successfully  under 
tree  shade  in  that  region. 

In  forest  plantings  the  beds  should  be  placed  where  the  shade 
is  continuous  and  fairly  dense.  The  shade  should  be  produced  by 
tall,  open-headed,  hardwood  trees  rather  than  by  undergrowth,  to 
insure  free  circulation  of  air.  Some  experienced  growers  prefer  to 
plant  on  land  that  slopes  to  the  north,  thereby  providmg  good 
drainage,  without  which  ginseng  will  not  thrive,  and  the  coolest  loca- 
tion during  the  heat  of  the  summer.  The  soil  should  be  deeply 
plowed  or  spaded  and  all  tree  roots  removed.  The  growth  of  these 
roots  into  the  beds  should  be  prevented  by  occasionally  cutting 
around  them  with  a  sharp  spade.  A  liberal  quantity  of  leafmold 
or  well-decayed  litter  should  be  worked  into  the  soil,  and  an  applica- 
tion of  bonemeal  raked  into  the  sm-face  will  in  most  cases  be  a  de- 
sirable addition.  Ginseng  may  be  planted  closer  under  forest  condi- 
tions than  in  garden  culture,  but  in  either  case  the  closer  the  plants 
stand  the  greater  is  the  danger  from  disease.  The  culture  of  forest 
beds  is  in  all  respects  similar  to  that  of  beds  under  artificial  shade, 
and  the  winter  mulch  should  in  no  case  be  omitted. 

PROTECTION 

Owing  to  the  comparatively  high  cost  of  ginseng  plants  and  roots, 
the  beds  should  be  well  protected  by  fences  from  the  intrusion  of  wild 
or  domestic  animals  and  should  also  be  carefully  guarded  against 
theft,  which  is  not  uncommon  with  this  high-priced  product.  F^tec- 
tion  is  especially  needed  with  forest  plantings,  wluch  should  always 
be  well  enclosed.  Moles  may  be  controlled  with  suitable  traps,*  of 
which  several  kinds  are  on  the  market.  Mice  often  cause  great 
damage  to  ginseng,  but  they  may  be  kept  from  the  beds  by  wire  netting 
of  sufficiently  close  mesh  set  12  to  18  inches  in  the  groimd. 

DIGGING  AND  DRYING  THE  ROOT 

The  cured  root  is  valued  by  the  Chinese  largely  according  to  its 
size  and  maturity.  The  best  qualities  at  proper  age  break  with  a 
somewhat  soft  and  waxy  fracture.  Young  roots  dry  hard  and  glassy 
and  are  regarded  as  less  desirable.  Very  small  young  roots  and  root 
fibers  often  realize  less  than  a  dollar  a  pound,  whereas  those  of  the 
proper  size  and  quality  sell  readily  at  top  quotations.  Undersized  or 
stunted  roots  if  of  suitable  age  are  readily  salable.  Cultivated  roots 
as  a  rule  attain  greater  size  than  wild  ones  of  the  same  age,  but  on 
account  of  their  more  rapid  growth  they  are  harder  and  denser  than 
the  wild  roots,  and  if  harvested  before  they  are  about  5  years  old  they 
will  lack  in  flavor  and  quality. 

Beds  should  rarely  be  dug  for  market  until  about  the  sixth  year 
and  should  then  be  taken  up  solidly.     The  replanting  of  the  under- 

»  See  U.  S.  Department  of  AgricuUiire  Farmers'  Bulletin  1710,  Mole  Control. 
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sized  or  stunted  roots  is  of  doubtful  value,  since  they  frequently 
make  little  more  growth.  Grood  roots  should  run  nearly  4  inches 
long  and  half  an  inch  in  thickness  below  the  crown  and  ^ould  aver- 
age about  an  ounce  in  weight  in  the  fresh  state. 

Roots  may  be  dug  at  anv  time  after  growth  ceases  in  September, 
but  mid-October  is  regarded  as  the  most  favorable  time.  They 
should  be  carefully  washed  or  shaken  free  of  all  adhering  soil,  but 
not  scraped  or  scrubbed,  as  it  is  important  to  preserve  the  natural 
dusky  color  of  the  skin  with  its  characteristic  annular  markings. 

The  older  roots  posse^  the  most  substance  and  when  proper]^  cured 
realize  the  highest  prices.  In  recent  years  a  demand  for  ground 
ginseng  has  established  a  market  for  young  roots,  which  are  pre- 
ferrwi  for  Tnilling  on  account  of  their  hard,  flinty  texture. 

Drying  is  best  eflFected  in  a  well-ventilated  room  heated  by  a  stove 
or  a  furnace.  It  has  long  been  customary  to  start  drying  between 
60*^  and  80®  F.  and  after  a  few  days  to  increase  the  temperature  to 
about  90®,  but  some  experienced  growers  now  recommend  that  drying 
start  between  100®  and  110®  and  as  soon  as  the  roots  are  wilted  that 
the  temperature  be  reduced  to  about  90®. 

The  roots  are  spread  thinly  on  lattice  trays  or  shelves  made  of 
wire  netting  and  are  frequently  examined  and  turned,  but  must 
always  be  handled  carefully  to  avoid  breaking  the  forks  or  marring 
the  surface.  Roots  measuring  more  than  2  inches  in  diameter  win 
need  to  be  dried  for  about  6  weeks,  but  smaller  roots  may  be  properly 
dried  in  less  time.  In  all  stages  of  curing,  especially  m  noticeably 
damp  weather,  particidar  care  should  be  taken  to  see  that  the  root 
does  not  mold  or  sour,  as  any  defect  will  greatly  depress  the  selling 
price.  On  the  other  hand,  overheating  should  be  avoided,  as  it  tends 
to  discolor  the  surface  and  spoil  the  texture  of  the  interior.  Once 
well  cured,  the  roots  should  be  stored  in  a  dry  and  airy  place,  secure 
from  vermin,  until  ready  for  sale. 

DISEASES' 

Cultivated  ginseng  is  frequently  subject  to  severe  attacks  of  a 
number  of  diseases,  me  development  of  which  appears  to  be  especiallv 
favored  by  crowding  of  the  plants,  excess  water  in  the  soil,  and  lack 
of  proper  ventilation. 

In  their  natural  state  the  plants  as  a  rule  are  thinly  scattered  on  the 
forest  floor  imder  advantageous  conditions  of  ventilation  and  soil 
drainage,  the  normal  action  of  tree  roots  playing  no  inconsiderable 
part  in  the  latter  condition,  and  diseases  are  likely  to  remain  local  in 
effect.  Under  the  crowded  conditions  of  commercial  culture^  how- 
ever, the  diseases  tend  to  spread  and  may  cause  material  mjury. 
Errors  in  fertilization  and  soil  treatment  are  also  frequent  causes  of 
injury  and  by  weakening  the  resistance  of  the  plants  may  further 
invite  the  inroads  of  disease. 

ALTERNARIA  BLIGHT  AND  ROOT  ROT« 

Altemaria  blight  is  one  of  the  most  widespread  ginseng  diseases  and 
affects  both  leaves  and  roots.     During  the  spring  tne  stems  of  diseased 

*  Condenntion  of  Farmen'  Bulletin  738,  Qinseng  Diseases  and  Their  Control,  prepared  by  8.  P.  Doo- 
Uttle.  senior  pathologist.  Division  of  Fruit  and  Vegetable  Crops  and  Diseases,  Bureau  of  Plant  Industry. 
*  AUemana  pamu  Wbetsel. 
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plants  show  dark-brown  cankers  just  above  the  ground  line,  which 
enlarge  and  become  covered  with  a  velvety  brown  coating  of  the 
spores  (microscopic  seedlike  bodies)  of  the  fungus  causing  the  disease. 
Later  in  the  season,  large,  watersoaked  spots  develop  on  the  leave 
and  eventually  become  papery  and  dry  with  a  darker,  yellow-brown 
mai^n  (fig.  4). 

Later  the  leaflets  may  droop  where  the  leafstalk  rises  at  the  top  of 
the  stem,  and  brown  spore  masses  may  form  again  at  this  point. 
Seed  heads  are  affected,  and  when  such  infection  occurs  the  berries 
often  shell.  When  roots  are  attacked  they  rot  very  slowly,  and  there 
is  no  odor.     The  lesions  are  dark  brown  or  black,  and  the  rotted  roots 


Figure  4. — Leaves  of  ginseng  afifected  with  alternaria  blight. 

remain  firm.     Root  infection  apparently  occurs  only  in  roots  that 
have  been  injured. 

The  spores  of  the  fimgus  are  distributed  by  the  wind  and  may  be 
carried  on  clothing  from  diseased  to  healthy  beds.  During  moist 
weather  the  spores  that  have  lodged  on  the  plants  germinate  and 
produce  further  infection.  Because  the  fungus  also  lives  over  winter 
on  diseased  leaves  and  stems  of  the  previous  season,  it  is  important 
that  diseased  tops  be  removed  and  destroyed.  After  the  tops  die 
down  the  beds  also  should  be  disinfected  by  being  soaked  down  to  a 
depth  of  an  inch  with  a  solution  of  1  pound  of  copper  sulfate  to  7 
gallons  of  water.  The  most  effective  means  of  control,  however, 
consists  in  spraying  the  plants  during  the  growing  season  with  a 
3-3-50  bordeaux  mixture  to  which  2  pounds  of  calcium  arsenate  have 
been  added  (fig.  5).     The  first  appUcation  should  be  made  when  the 
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majority  of  the  plants  have  broken  through  the  soil,  the  second  when 
the  leaflets  are  fully  spread,  the  third  just  before  blossoming,  and  the 
fourth  after  the  fruits  are  set. 

Bordeaux  mixture  can  be  purchased  in  paste  and  powder  form  and 
such  preparations  are  often  convenient  for  use  in  small  plantings.  It 
is  somewhat  more  effective  when  freshly  prepared,  however,  and  can 
be  made  more  cheaply  at  home  by  the  following  formula:  Dissolve  3 
pounds  of  copper  siufate  in  hot  water,  using  a  wooden  or  earthenware 
vessel,  and  dilute  to  25  gallons  with  water.  Slake  3  pounds  of  stone 
lime  (or  5  pounds  of  hydrated  lime)  in  a  small  amoimt  of  water  and 
dilute  to  25  gallons.  Four  the  two  solutions  together  while  stirring 
and  add  2  pounds  of  calcium  arsenate.  When  only  small  quantities 
of  the  spray  are  needed,  it  may  be  prepared  by  using  3  ounces  of  copper 


FiQURB  5. — Sprayed  and  unsprayed  ginseng  plants  attacked  by  alternaria  blight. 
Except  Ihat  one  was  sprayed,  both  beds  received  the  same  treatment. 

sulfate  and  3  oimces  of  stone  lime  or  5  oimces  of  hydrated  lime  to  a 
total  of  3  g^ons  of  water  and  adding  2  ounces  of  calcium  arsenate. 

PHYTOPHTHORA  MILDEW  AND  ROOT  ROT  » 

Phytophthora  mildew  and  soft  rot  is  a  fungus  disease  that  affects 
leaves,  stems,  and  roots  of  plants  of  all  ages  and  frequently  is  very 
destructive.  The  leaflets  at  the  top  of  the  diseased  plants  often  droop 
at  the  base  of  the  petiole  in  much  the  same  manner  as  in  alternaria 
blight  and  the  stems  become  hollow  and  discolored.  The  leaf  blades 
also  show  spots  that  in  their  earlier  stages  resemble  those  of  alternaria 
but,  although  the  centers  become  white,  the  marmis  remain  a  dark, 
water-soak^  ereen  and  do  not  show  the  yellow-brown  border  char- 
acteristic of  alternaria  spots  (fig.  6).  Infected  roots  develop  a  soft 
rot  and  eventually  are  mvadedby  other  fungi  and  bacteria  which 
produce  a  disagreeable  odor. 

*  Pkftopktkora  cactorum  (Coho.  and  Leb.)  Schr5ter 
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This  fungus  overwdnters  in  the  tissues  of  diseased  plants  in  the  soil 
and  spring  infection  occurs  either  in  roots  or  stem,  but  in  either  case 
both  roots  and  tops  eventuallv  may  become  diseased. 

The  most  effective  control  for  the  disease  consists  in  spraying  with 
bordeaux  mixture  as  for  altemaria  blight.  To  prevent  theftingus 
from  passing  down  the  stem  to  the  roots,  iJl  wilting  or  drooping  tops 
should  be  cut  off  at  the  crowa  and  removed.    Affected  rootsSiould 

also  be  removed  and  de- 
stroyed, and  the  bed  disin- 
fected with  a  solution  of  1 
pound  of  copper  sulfate  in  7 
gallons  of  water.  Beds  that 
are  infested  with  this  fungus 
should  not  be  used  for  a  num- 
ber of  years,  but  if  for  any 
reason  infested  beds  must  be 
used,  they  should  be  sterilized 
with  steam  ®  or  with  a  solu- 
tion of  1  part  of  formaldehyde 
to  50  gallons  of  water.  In 
using  formaldehyde,  all  roots 
are  first  removed  and  the 
ground  loosely  spaded.  The 
solution  is  then  applied  at  the 
rate  of  K  ^to  1  gallon  per 
square  foot  in  suflBcient  quan- 
tity to  thoroughly  saturate 
the  soil.  As  soon  as  it  can  be 
worked,  the  soil  should  then 
be  spaaed  over  to  allow  the 
formaldehyde  to  evaporate. 
This  stirring  of  the  soil  should 
be  repeated  at  intervals  for 
at  least  2  weeks  before  any 

Slanting  is  done,  as  formalde- 
yde    fumes    are    injurious 
to  growing  plants. 

ACROSTALAGMUS  WILT' 

Acrostalagmus  wilt  is  a  dis- 
FiGURB  6.— Leaf-spot  of  phy tophthora  mildew  ease  of  older  plants  and  rarely 
on  sinssnii  i  -r     • 

*        **  causes  severe  damage.     It  is 

due  to  a  fungus  that  penetrates  the  water-conducting  vessels  of  the 
root  and  causes  a  gradual  wilting  of  the  top.  Diseased  roots  seem 
healthy  externally,  but  when  cut  across  show  a  yellow  zone  in  the 
conducting  tissue.  Diseased  roots  should  be  dug  and  dried  to  remove 
the  source  of  infection,  and  beds  where  the  disease  has  occurred  should 
be  disinfected  with  formaldehyde  or  steam. 

RAMULARIA  ROOT  ROT* 

Ramularia  root  rot  or  "rust"  is  due  to  a  fungus  that  may  attack  the 
roots  of  plants  of  all  ages  but  is  commonest  on  seedlings,  which  often 

•  Soo  Farmers'  Bulletin  1629,  Steam  Sterilization  of  Soil  for  Tobacco  and  Other  Crops. 
7  Acrostalagmus  sp. 

"  ~  T»u/oria sp.  r^^^^T^ 
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are  rendered  worthless.  On  older  roots  the  spots  are  a  rusty  brown 
but  do  not  penetrate  deeply.  In  seedlings  the  fine  rootlets  are  dam- 
aged and  the  taproot  ma^  become  short  and  knoblike.  The  disease  is 
favored  by  an  alkaline  soil  and  where  it  occurs  the  use  of  lime  or  wood 
ashes  should  be  avoided. 

SCLEROTINIA  ROTS 

There  are  two  ginseng  diseases  caused  by  fungi  of  the  genus  Sclera- 
tinia.  One,  sclerotinia  white  rot,*  occurs  in  most  sections  where 
ginseng  is  grown  but  rarely  causes  widespread  damage.  It  also  affects 
many  vegetable  crops,  and  this  probably  explains  its  presence  in  beds 
on  soil  where  such  crops  have  previously  been  ctowu.  The  disease 
affects  the  roots  and  stem  but  does  not  spot  the  foliage.  The  diseased 
stems  lose  their  green  color  and  become  hollow.  Infected  roots  rot 
rapidly,  and  the  tissues  are  soft  and  brittle  but  without  bad  odor. 
Within  the  stem  and  on  the  outside  of  the  root,  hard,  black  bodies  are 
formed,  sometimes  one-quarter  of  an  inch  long,  which  are  known  as 
sclerotia.  These  are  the  resting  bodies  of  the  fungus  and  remain  in 
the  soil  over  winter.  In  the  spnng  they  produce  small  cupUke  bodies 
containing  spores,  which  serve  as  sources  of  new  infection.  Good 
drainage  ana  aeration  will  do  much  to  prevent  losses  from  the  disease. 
Infected  plants  should  be  removed  and  burned  and  the  soil  from  which 
they  came  disinfected  with  a  copper  sulfate  solution  as  described  for 
phytophthora  mildew  (p.  12). 

The  other  disease  of  this  group,  sclerotinia  black  rot,^®  probably 
occurs  on  wild  ginseng  and  also  affects  the  plant  known  as  false 
solomonseal."  It  is  probably  often  introduced  through  forest  soil  used 
in  making  up  ginseng  beds.     It  attacks  only  the  roots,  making  little 

[progress  during  the  growing  season.  Its  presence  is  indicated  by 
ailure  of  certain  plants  to  come  up  in  the  spring,  and  on  digging  only 
black,  mummyUke  roots  will  be  foimd.  Scierotia  are  formed  on  these 
roots  as  in  the  case  of  white  rot,  and  all  roots  in  the  diseased  area 
should  be  removed  and  the  soil  disinfected  as  previously  described 
(p.  12). 

DAMPING-OFF  OF  SEEDLINGS 

Damping-off  of  seedlings  is  characterized  ov  a  decay  of  the  stem 
at  the  surface  of  the  soil,  which  results  in  a  falling  over  and  death  of 
the  affected  plants.  The  disease  may  be  caused  by  a  number  of 
fungi  which  are  commonly  present  in  the  soil  and  whose  attacks  are 
favored  by  excessive  moisture  and  lack  of  aeration.  Good  drainage  is 
therefore  essential  in  raising  seedlings.  Sprinkling  sand  on  the  surface 
of  the  bed  to  a  depth  of  one-eighth  to  one-fourth  of  an  inch  is  also  some- 
times of  value  in  checking  damping-off.  When  planted  in  drills  the  soil 
should  be  kept  stirred,  particidarly  after  rains.  If  seedbeds  can  be 
sterilized  with  formaldehyde  (p.  12)  before  planting,  losses  from 
damping-off  usually  can  be  greatly  reduced.  Red  oxide  of  copper  has 
recently  been  widely  used  to  control  damping-off  of  vegetable  seedlings. 
It  is  appUed  as  a  dust  and  the  seed  is  shaken  in  a  closed  container  with 
sufficient  dust  to  thoroughly  coat  the  seed.  The  excess  dust  is  then 
screened  off  and  the  seed  planted.     The  information  available,  how- 


•  SclfroiUi»a»cleroliontm  (Lib.)  Massee. 

<*  ScleraHitkt$mUaeina  Dur.-S.  panaeU  Rankin. 

"  awtUoebm  neemota  (L.)  Desf. 
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ever,  does  not  warrant  a  statement  as  to  its  eflFect  on  ginseng  seed  and, 
if  it  is  used,  a  small  sample  of  seed  shoidd  first  be  dusted  and  tested 
to  determine  whether  the  treatment  affects  seed  germination. 

ROOT  KNOT" 

Root  knot,  a  serious  disease  affecting  nearly  1,500  different  plants, 
is  found  on  ginseng  roots  in  many  regions.  It  is  caused  by  a  nematode 
or  eelworm,^*  that  lives  in  galls  on  the  imderground  parts  of  the  plants 
(fig.  7).  Galls  start  as  very  slight  swellings  but  may  reach  a  diameter 
of  one-half  inch  or  more.    By  careful  examination  the  shiny,  white, 

pear-shaped  female 
nematodes,  usually 
much  smaller  than  a 
pinhead,  can  be  found 
in  the  ealls  with  the 
unaided  eye.  This 
disease  destroys  gin- 
seng seedlings;  it  re- 
duces the  market  val- 
ue of  mature  roots, 
and  also  makes  them 
unfit  for  propagation. 
The  eradication  of 
root  knot  from  the 
soil  is  very  difficult. 
It  is  best  accom- 
plished by  running 
steam  **  through  lines 
of  3-  or  4-inch  tiles 
buried  18  to  22  inches 
apart  and  15  to  18 
inches  deep  or 
through  perforated 
pipes  laid  tempora- 
rily. If  drainage  is  re- 
quired in  the  ginseng 
bed  an  adaptation  of 
the  tiles  for  double 
service  should  be  con- 
sidered. A  tempera- 
ture of  135°  F.  should 
^     ^.  .      .  X  ^       „        be  maintained 

Figure  7.— Ginseng  roots  showing  nematode  galls.       throughout    the    soil 

for  half  an  hour.  Drenching  it  with  large  quantities  of  boiling 
water  is  a  possible  alternative,  provided  that  the  soil  deeper  than  any 
roots  have  grown  is  heated  to  the  above  temperature.  Pan  steaming, 
formerly  recommended,  does  not  kill  nematodes  to  a  sufficient  depth. 
No  chemical  treatment  of  soil  has  yet  proved  100-percent  eflFective. 

To  avoid  losses  from  this  disease,  it  is  essential  to  start  ginseng 
plantings  in  nematode-free  land,  using  absolutely  healthy  roots  or  seed 
that  has  not  been  in  contact  with  infested  soil.    Drainage  water  from 

»  Revision  of  this  ?iectioii  prepared  by  Jocelyn  Tyler,  junior  nematologist.  Division  of  Nematoloffy, 
Bureau  cf  Plant  Industry. 
"  ffeterodera  marionl  (Cornu)  Qoodey. 
14  See  footnote  6. 
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an  infested  area  must  not  flow  onto  the  new  beds.  Implements  must 
be  cleaned  and  thoroughly  dried  so  as  not  to  introduce  any  contam- 
inated soU.  Fertilizers  and  mulching  materials  must  come  from 
nematode-free  sources. 

YIELD  AND  VALUE  OF  THE  CROP 

The  yield  of  cultivated  ginseng  varies  greatly  and  depends  largely 
on  the  suitability  of  the  conditions  under  which  the  crop  is  grown 
and  on  the  skill  and  experience  of  the  grower.  It  has  been  esti-' 
mated  that  the  roots  from  a  bed  measuring  4  by  16  feet,  if  dug  when 
6  years  old,  should  weigh  about  10  pounds  when  dry.  Yields  of  dry 
root  from  well-managed  plantings  appear  to  be  at  the  rate  of  a  ton 
to  the  acre,  although  much  larger  yields  are  frequently  reported. 

Ginseng  has  long  been  valued  by  the  Chinese  for  medicinal  use, 
though  rarely  credited  with  curative  virtues  by  other  peoples.  The 
dried  roots  have  been  exported  from  the  United  States  in  increasing 
(quantities  since  the  early  years  of  the  eighteenth  century,  the  prices 
rising  as  the  wild  supply  diminished  from  about  40  cents  a  pound  m  the 
early  years  of  its  collection  to  $24  a  pound  for  the  best  qualities  during 
1927.     Since  then  the  price  has  declined  greatly. 

The  cultivation  of  native  ginseng,  stimulated  by  its  increasing 
scarcity  and  the  rising  prices,  b^an  in  an  experimental  way  about 
1886,  and  for  a  time  dcv«elQpe(l  plowly.  It  is  estimated  that  in  1901 
a  Utile  less  than  2D  ajjres  Of*^Vieii&  w^fe  *under  cidtivation  in  the 
United  States,  and,  of'tTie  root  pDddu.c^dJ  but;  a  small  quantity  went 
into  the  market.  .  In  recent^  year^  -the  mdu^try  has  attained  such 
proportions  that  th^  K)utpiU  df*  cultiva^d  roots  appears  to  be  con- 
siderably greater  than  that  collated*  frbni' the 'forests. 

When  cultivated  ginseng  first  appeared  on  the  market  it  sold  at 
prices  considerably  higher  than  those  paid  for  the  wild  root,  but 
about  1904  the  price  declined  to  a  figure  less  than  that  conmianded  by 
wild  ginseng,  and  since  that  time  it  has  for  the  most  part  remained  at  a 
lower  level.  The  preference  in  the  Chinese  markets  for  wild  ginseng 
over  the  American  cultivated  root  appears  responsible  for  the  dif- 
ference in  the  prices  offered  for  wild  and  cultivated  ginseng  in  the 
markets  of  the  United  States. 

A  negligible  quantity  of  ginseng  is  consumed  by  Chinese  residents 
of  North  America,  and  a  trifle  has  been  used  by  manufacturers  of 
domestic  medicine,  leaving  practically  the  sole  outlet  for  ginseng 
with  the  Koreans  and  Asiatic  Chinese.  The  domestic  prices,  exports, 
and  valuation  of  American  ginseng  from  1914  to  1938,  inclusive,  are 
shown  in  table  1 . 

THE  OUTLOOK  FOR  THE  INDUSTRY 

The  future  success  of  cultivated  ginseng  in  North  America  will  be 
determined  to  a  great  extent  by  the  attitude  of  the  growers.  If  the 
lessons  taught  by  the  experience  of  the  preceding  25  years  are  heeded, 
the  mistakes  of  the  past  need  not  be  repeated,  and  many  obstacles 
that  have  heretofore  hampered  the  progress  of  the  industry  can  be 
removed. 
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Table  L — Domestic  priceSy  exportSj  and  value  of  American  ginseng  from  WU  to 

19S8,  inclusive 


Domestic  prices  (per  pound)  > 


Year 


I 


Wild  root 


Cultivated  root 


I     High  Low 


1914     

Dollars 
11.60 

1916 - 

9.60 

191© 

11.00 

1917 - 

14.00 

1918 -- 

19.00 

1919 

23.00 

1920 -.   - 

1921        .   .  -  - 

23.00 
12.00 

1922  - 

16.00 

1928 ... 

1924 

18.00 
16.60 

1925      

16.00 

1928 

19.00 

1927   

24.00 

1928 --- 

20.00 

1929   

18.60 

1930      

16.60 

1931  

12.00 

1932     

10.00 

1933 

7.00 

1934    -- 

12.60 

1936 

7.00 

1936  

7.00 

1937     

7.00 

1938  

7.00 

Dollars 
6.00 
4.60 
5.00 
6.00 
9.60 
13.00 
10.00 
6.50 
7.00 
12.00 
11.00 
7.50 
10.00 
12.50 
10.00 
10.00 
6.00 
6.00 
6.00 
4.00 
6.00 
6.00 
6.00 
6.00 
6.00 


High 


Low 


Dollars  \ 
8.00  I 

7.00 ; 

6.60 
7.00 
9.00 
12.50 
12.00 
8.00 
12.00 
15.00 
14.00 
13.00 
13.00 
13.00 
12.00 
12.00 
11.00 
9.00 
7.00 
4.00 
3.00 
4.00 
4.00 
ILOO 
11.  QP. 


Dollars 
3.00 
2.00 
3.00 
2.50 
3.00 
3.00 
3.00 
1.00 
2.00 
3.00 
2.00 
2.00 
3.00 
4.00 
3.50 
2.00 
2.00 
2.00 
.76 
.60 
.26 
2.00 
2.00 
2.00 

•  laoo 


Exports* 


Quantity 


t  . 


Pounds 
224,606 
103.184 
256,082 
198,480 
259.892 
282,043 
160,050 
181.  758 
202,722 
148,386 
167, 318 
138, 131 
180,262 
169.000 
184.000 
234,000 
203.000 
266,000 
171.000 
233,000 
232,000 
167,000 
296,000 
136,000 

/  167,000 


I  .\TerBfe 
Total  vahie  K-alueper 
pound 


Dollars 
1,832.686 

919, 931 
1.697,506 
1,386,203 
1, 717. 548 
2,057,260 
1,875,348 
1,507,077 
2,334.993 
2,245,258 
2,399,926 
1, 668.  221 
2,640,488 
2.556.000 
2,288,000 
2.766.000 
1.877,000 
1.922.000 

835,000 

844.000 
1,203.000 

618.000 
1,236,000 

706,000 
1.028,000 


Dollars 
M5 
8.91 
6.23 
6.96 
6.60 
7.29 
11.71 
S.20 
11.51 
11 13 
14.35 
12.07 
14.65 
15.12 
12.43 
11.83 
0.24 
7.25 
4.88 
162 
5.23 
3.70 
4.19 
S.18 
6.15 


I  Prioee  for  1914  'to  1931  were  compiled  (rota^pfinfeuTmdeT-Tmpptr,  prices  for  1932  to  1934  from  Special 
Crops,  and  those  from  1935  to  1938  (Tom  Oil,  Paint  and  Drug  Reporter.         • , 
>  From  annual  reports  of  Foreign  Commerce  and  NavVatloo  oi  the  United  States. 

The  industry  still  Buffers'  •from  th*e*  disrepute  into  which  it  was 
brought  through  exaggerated  claims  made  by  some  dealers  in  seeds 
and  nursery  stock  with  regard  to  the  possibilities  for  unusually  large 
profits  in  the  growing  of  ginseng.  Although  ginseng  is  a  comparatively 
unimportant  product  in  this  coimtry,  it  has  a  place  among  minor  crops 
of  recognized  value.  For  every  dollar's  worth  of  ginseng  exported  in 
1938  there  were  produced  in  this  country  about  $45  worth  of  peanuts, 
$15  worth  of  onions,  $30  worth  of  strawberries,  $3  worth  of  asparagus, 
and  $5  worth  of  cranberries. 

In  comparison  with  that  of  other  crops,  the  market  for  ginseng  is 
small;  consequently  the  industry  afforcis  an  opportunity  for  only  a 
limited  number  of  persons  without  danger  of  becoming  overcrowded. 
Because  yields  of  the  dry  root  from  well-managed  plantings  appear  to 
be  at  the  rate  of  a  ton  to  the  acre,  only  a  little  more  than  100  acres  of 
mature  ginseng  could  very  readily  supply  210,000  pounds  of  roots, 
which  is  the  average  exportation  for  tne  last  10  years.  This  would 
represent  total  plantings  of  nearly  600  acres,  as  it  requires  at  least  6 
years  to  grow  marketable  roots  from  seed. 

The  Chinese  market  formerly  absorbed  ginseng  in  quantities  con- 
siderably in  excess  of  the  average  exportations  for  the  two  decades 
just  past.  As  shown  in  table  2,  the  number  of  pounds  exported  during 
the  last  10  years  is  less  than  half  of  the  exports  for  the  10  years  1860-69, 
and  the  average  price  per  pound  for  the  10  years  1929-38  is  nearly 
seven  times  as  great  as  it  was  some  70  years  ago. 
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Table  2. — Exports  and  value  of  American  ginseng  for  the  periods  indicated^  from 
1860  to  19S8,  inclusive 


Pviou 

Qoantlty 

Vahie 

Average 

value  per 

pound 

Period 

Quantity 

Value 

Average 

vahieper 

pound 

\m-m 

\m-n 

l«0-» 

\m-vi 

1 

I    Pounds 

.!    4,149.445 

.      1041,727 

3,457,294 

-      2^163,302 

DoUart 

3,902,209 

1537,008 

6,771,830 

7,843.888 

DoUars 
094 
1.12 
1.95 
8.62 

1900-1909 

1910-19.- 

1920-29 

1930-38 

Pounds 
1, 513, 658 
2,047,800 
1,764,800 
1.869.000 

DoOars 
9,610,614 
11 823, 781 
22,280.000 
9,634,000 

DoUari 
6.34 
7.24 
12.63 
5.15 

As  shown  in  table  1,  the  annual  exports  of  ginseng  root  vary  con- 
siderably from  year  to  year  without  anv  pronounced  trend  with  respect 
to  quantity,  but  the  market  value  of  the  root  has  declined  more  or  less 
steadily  since  1927,  when  it  was  $15  a  pound.  This  decline  may  be 
due  to  two  causes,  overproduction  and  a  change  in  the  proportion  of 
cultivated  and  wild  roots  in  the  supply  available  for  export.  About 
10  years  ago  there  was  quite  an  increase  in  the  number  of  ginseng 
gardens,  although  accurate  statistics  indicating  the  change  in  the  total 
acreage  imder  cidtivation  and  the  number  of  growers  in  the  last 
decade  are  not  available.  It  is  believed,  however,  that  some  over- 
production mav  have  occurred.  The  supply  of  wild  ginseng  is  decUn- 
ing  yearly,  ancl,  since  the  wild  root  is  generally  of  higher  market  value 
than  that  from  cultivated  plants,  a  smaller  proportion  of  the  former 
in  the  exports  would  reduce  the  average  value  per  poimd. 

The  evident  preference  of  the  Chinese  for  the  wild  root  and  the 
unsatisfactory  state  of  the  general  market  for  cultivated  ginseng  have 
caused  grave  doubts  as  to  the  future  prospects  of  the  industry.  These 
doubts  will  probablv  be  realized  unless  growers  give  more  attention  to 
the  production  of  the  type  of  root  desired  by  the  Chinese  trade.  In 
the  future,  growers  should  strive  for  quality  of  product  and  not  for 
quantity  of  production,  as  has  been  the  all  too  conmion  practice  in  the 
past.  There  is  always  a  ready  sale  for  the  cultivated  roots  which 
closely  resemble  the  wild  in  quality  and  conditions,  and  prudent 
growers  wiU  not  fail  to  adopt  the  wild  root  as  the  standard  of  future 
production.  The  elimination  of  the  poorer  grades  of  cultivated  Ameri- 
can ginseng,  which  are  now  found  in  the  markets,  woidd  tend  to  insure 
more  uniform  prices  for  the  root  and  to  lessen  the  danger  of  depressing 
the  market  through  overproduction. 
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THIS  BULLETIN,  devoted  chiefly  to  a  description 
and  illustration  of  the  control  of  the  alfalfa 
weevil  by  means  of  arsenical  sprays,  is  intended  for 
the  man  who  is  already  well  acquainted  with  the 
appearance  of  the  pest  and  its  effect  upon  his  crop. 
There  are  thousands  of  such  farmers  in  Utah, 
Idaho,  Colorado,  and  Wyoming,  and  their  aggregate 
losses  from  this  cause  reach  hundreds  of  thousands 
of  dollars  each  year.  The  treatment  described  in 
these  pages  can  be  used  throughout  most  of  this  ter- 
ritory and  is  suitable  for  both  large  and  small  acre- 
ages. It  has  been  prepared  during  seven  years  of 
study  and  experiment  and  one  season  of  thorough 
field  trial  in  cooperation  with  farm  bureaus,  in  the 
course  of  which  over  4,000  acres  were  successfully 
sprayed  by  practical  farmers,  many  of  whom  were 
without  experience  in  any  kind  of  spraying.  The 
Farm  Bureau  News,  of  Sevier  County,  Utah,  re- 
ports a  saving  of  $15,000  by  this  means  and  estimates 
from  other  sources  raise  the  total  to  $40,000.  * 


Contribution  from  the  Bureau  of  Entomology 

L.  O.  HOWARD,  Chief 
Washington,  D.  C.  Decembw,  1S» 
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THE  TURNING  POINT  IN  WEEVIL  INJURY  DETERMINES 
THE  TIME  TO  SPRAY. 

THE  BEST  TIME  TO  SPKAY  for  the  alfalfa  weevil  is  de- 
termined by  the  progress  of  weevil  injury  in  the  alfalfa  field. 
The  seasonal  activity  of  the  weevil  is  as  follows:  The  adult 
beetles  or  weevils,  after  hibernating  in  the  fields,  come  out  in  early 
spring,  feed  sparingly  upon  the  leaves  and  stems,  and  deposit  eggs, 
at  first  in  the  softer  dead  stems  on  the  ground  and  later  in  the  green 
stems.  The  eggs  develop  slowly  at  first  and  faster  as  the  temperature 
rises,  until  in  May  and  June  they  hatch  within  two  weeks  after  they 
are  laid. 

The  feeding  of  the  larvae  begins  early  in  the  spring  and  increases 
steadily  until  after  the  height  of  the  hatching  season  in  May,  but  the 
plants  outgrow  the  injury  until  shortly  before  cutting  time,  when 
the  young  larvae  become  so  numerous  that  they  completely  destroy 
the  growing  tips  and  thus  stop  the  growth  of  the  plants  (fig.  1). 
This  is  the  turning  point  in  injury^  and  after  it  is  passed  the  ap- 
pearance of  the  field  changes  rapidly ;  the  leaves  are  consumed  until 
nothing  is  left  but  woody  fibers,  and  the  tops  of  the  plants  are  as 
white  as  if  they  had  been  frostbitten.    This  condition  is  shown  in 
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figure  2.     The  injury  spreads  downward,  and  before  the  normal 
cutting  time,  if  the  field  is  allowed  to  stand,  the  whole  plant  is  bare 


Fig.  1. — ^The  "  turning-point "  in  alfalfa-weevil  Injury.  The  plant  on  the  right  Is 
almost  uninjured,  that  in  the  middle  has  reached  the  turning  point,  and  that  on  th^ 
left  is  nearly  destroyed. 

of  leaves  and  the  green  covering  has  been  stripped  from  the  stems. 
The  feeding  continues  for  two  or  three  weeks  longer  and  cielays  the 
growth  of  the  second  crop  unless  the  larvse  are  killed. 
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The  turning  point,  then,  coming  from  one  to  two  weeks  before  the 
first  crop  is  ready  for  cutting,  is  the  best  time  to  spray  the  field. 
The  feeding  larvae  are  now  most  numerous  and  the  conditions  for 
poisoning  them  accordingly  most  favorable.  On  the  other  hand, 
the  crop  is  not  yet  too  badly  damaged  to  recover  quickly  after  the 
killing  of  the  larvae.  Figure  3  shows  the  result  of  treatment  at  the 
proper  time.  Tlie  work  may  be  done  a  week  earlier  or  several  days 
later,  as  the  owner's  experience  and  the  character  of  the  season  may 
dictate.  It  has  been  done  as  early  as  April  20,  entirely  preventing 
damage  to  the  crop,  and  in  other  cases  it  has  been  delayed  until,  the 
plants  had  been  stripped  of  their  foliage,  in  spite  of  which  they 


Fig.  2. — A  field  of  alfalfa  which  has  passed  the  turning-point.     The  lower  foliage  is 
still  sound,  but  the  tops  are  white  and  the  buds  have  been  killed.   • 

were  able  to  recover  and  bloom.  The  early .  spraying,  however,  is 
uncertain,  as  its  success  depends  partially  upon  poisoning  the  adult 
beetles,  which  feed  but  little,  while  late  spraying  allows  the  destruc- 
tion to  go  too  far  and  makes  recovery  too  slow. 

THE  TIME  OF  THE  TURNING  POINT  IS  GOVERNED  BY 
WEATHER  CONDITIONS. 

The  time  of  the  turning  point  varies  from  year  to  year  with 
weather  conditions.  If  the  weevils  were  affected  by  these  conditions 
in  the  same  way  as  the  alfalfa  it  might  be  possible  to  name  a  definite 
stage  in  growth  of  the  plant  at  which  spraying  should  be  done,  but 
this  is  not  always  true. 
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In  warm  seasons  the  plants  get  an  early  start,  which  tends  to  post- 
pone the  turning  point,  but  since  this  is  more  than  offset  by  the  rapid 
development  of  the  weevils  the  damage  is  likely  to  come  early.  An 
extreme  case  of  this  occurs  when  the  season  is  dry  as  well  as  warm: 
then  the  drought  retards  only  the  alfalfa,  while  the  weevils  develop 
without  hindrance,  and  check  the  growth  while  it  is  still  too  small 
for  profitable  handling.  It  is  in  such  circumstances  that  spraying 
yields  its  greatest  returns.  » 

In  cold,  backward  seasons  the  situation  is  the  opposite  of  that  just 
described.  The  growth  of  the  plants  is  hindered  by  the  weather,  but 
not  so  much  as  the  weevil's  egg  laying,  hatching,  and  feeding,  and 


Fig.  3. — First  crop  ready  to  cut,  ten  days  after  spraying.    The  white  area  is  an  un- 

sprayed  strip. 

the  crop  becomes  nearly  mature  before  its  growth  is  halted.  In  the 
abnormally  late  season  of  1917,  when  in  Utah  March  temperatures 
were  delayed  30  days,  and  April  and  May  temperatures  15  days  be- 
hind the  normal  schedule,  the  first  crop  was  fully  mature  before  any 
injury  had  taken  place,  and  the  result  was  the  only  good  first  crop 
since  the  introduction  of  the  alfalfa  weevil.  At  such  times  the  effect 
of  spraying  upon  the  first  crop  is  least  pronounced,  and  its  effect 
upon  the  second  crop  becomes  the  principal  conside^'ation. 

A  heavy  frost  during  the  growing  season  has  but  little  effect  upon 
the  insect,  merely  delaying  the  egg  laying,  hatching,  and  feeding  for 
a  few  hours,  but  it  may  seriously  stunt  the  alfalfa  plants  and  thus 
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put  them  at  the  mercy  of  the  weevil  larvae,  somewhat  as  does  the  cut- 
tmg  of  the  first  crop.  Spraying  has  been  done  in  such  cases,  ap- 
parently with  good  results,  but  this  is  still  a  matter  for  experiment. 

In  the  average  season  the  conditions  lie  between  those  of  the  two 
extremes  just  described.  The  checking  of  growth  occurs  about  10 
days  before  the  first  crop  is  ready  to  cut,  and  spraying  at  that  time 
enables  the  crop  to  finish  its  growth.  This  fully  repays  the  cost  of 
the  treatment  and  is  one  of  the  principal  arguments  for  it,  especially 
in  districts  where  the  scarcity  of  late  water  makes  the  first  crop  the 
important  one. 


Pio.  4. — Second  crop  saved  by  spraying.     The  strip  of  bare  stubble  near  the  fence  was 
left  untreated  at  the  spraying  of  the  first  crop. 

SECOND-CROP  PROTECTION. 

In  well-watered  sections  of  the  country,  where  a  second  crop  can 
be  grown,  the  profit  realized  by  the  first  crop  is  only  part  of  the  re- 
sults of  spraying.  The  greater  gain  is  in  protection  of  the  second 
crop,  as  shown  in  figure  4,  from  the  larvae  which  gather  upon  the 
small  buds  and  prevent  all  growth  during  the  three  weeks  or  more 
that  their  feeding  continues.  Spraying  produces  a  more  uniform 
second  crop  than  does  brush  dragging,  as  shown  in  figure  5.  If  the 
larvae  have  been  poisoned  through  spraying  of  the  first  crop,  the 
second  crop  sprouts  and  grows  without  delay,  and  no  treatment  of 
the  stubble  is  necessarv. 
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STUBBLE  SPRAYING  NOT  RECOMMENDED. 

Stubble  spraying  has  been  successfully  done  by  a  number  of  farm- 
ers, but  it  requires  getting  upon  the  field  immediately  after  cutting, 
which  is  not  always  possible,  and  further,  a  much  larger  quantity  of 
liquid  per  acre  is  needed  than  if  it  were  applied  to  the  first  crop.  In 
years  when  the  damage  to  the  first  crop  is  slight  it  might  seem  more 
convenient  to  cut  it  first  and  then  spray  the  stubble,  but  the  results 
of  many  trials  show  that  this  is  not  usually  true.  The  time  to  poison 
the  larvse  most  easily  is  when  they  are  feeding  upon  the  tips  of  the 
first  crop,  and  not  when  they  are  clustered  below  the  surface  of  the 


FiQ.  5. — Brush-dragged  portion  of  field  shown  in  figure  4.     The  uneven  growth  Is  a 
characteristic  result  of  this  treatment. 

ground  upon  the  buds  of  the  stubble.     Stubble  spraying  can  only  be 
advised  when  earlier  spraying  has  been  impossible. 

PREPARATION  OF  MACHINERY. 

Before  using  spraying  machinery  it  is  necessary  to  overhaul  and 
repair  it.  To  make  sure  that  the  nozzles,  hose,  and  connections,  and 
the  packing  of  valves,  pistons,  and  cylinders  are  in  good  condition, 
the  engine  in  working  order,  and  the  pump  and  pipes  free  from  rust 
and  scale,  takes  about  three  days,  and  should  be  done  long  enough 
in  advance  so  that  the  necessary  repairs  will  be  finished  in  time. 
Spraying  is  less  profitable  if  too  much  cleaning  and  repairing  are  left 
to  be  done  after  spraying  begins,  while  the  crew  waits  and  the  weevils 
destroy  the  hay  crop. 
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If  machinery  must  be  purchased  or  hired  and  fitted  for  alfalfa 
spraying,  it  should  be  ordered  months  in  advance.  Local  dealers  in 
any  community  where  people  are  beginning  to  spray  for  the  alfalfa 
weevil  are  likely  to  have  sold  out  their  stock  long  before  the  season 
has  begun. 

NECESSARY  EQUIPMENT. 

The  necessary  equipment  for  spraying  alfalfa  consists  of  (1)  a 
truck  or  vehicle;  (2)  a  tank  with  an  agitator;  (3)  a  pump;  (4)  a 
pressure  gauge;  (5)  an  engine  and  pumping  jack,  unless  the  pump  is 
to  be  driven  by  hand ;  (6)  a  strainer ;  (7)  a  boom  or  pipe,  for  dis- 
tributing the  liquid  from  the  pump;  and  (8)  spray  nozzles. 


Fig.  6. — ^A  homemade  spray  outfit.  -No  part  of  this  equipment  wan  originally  designed 
for  spraying.  Even  the  nozzles  were  homemade.  In  convenience  and  utility  it  is 
equal  to  any  spray  machinery  manufacture^. 

These  essentials  may  all  be  contained  in  a  barrel-pump  outfit 
carried  in  a  wagon,  or  they  may  be  in  the  form  of  a  200-gallon  tank 
mounted  with  a  gasoline  engine  and  pump  on  a  special  frame  and 
truck.  Any  pump,  with  brass  lining,  valves,  and  pistons,  capable 
of  delivering  four-fifths  of  a  gallon  or  more  per  minute  and  main- 
taining a  pressure  of  75  pounds,  can  be  used  for  this  purpose  on  a 
scale  suited  to  its  size.  Figure  6  shows  a  spray  outfit  which  was 
assembled  under  difficulties  from  materials  already  on  hand. 

CAPACITY  OF  THE  OUTFIT. 

The  size  of  the  outfit  should  be  adapted  to  the  work  it  is  to  per- 
form and  can  best  be  calculated  by  beginning  at  the  nozzle  and 
11695**— 20 2 
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taking  up  the  v|irious  items  in  an  order  nearly  the  reverse  of  that 
in  which  they  have  just  been  mentioned.  The  best  results  have 
been  obtained  with  nozzles  working  2  feet  above  the  alfalfa,  each 
nozzle  as  it  moves  across  the  field  spraying  a  strip  2  feet  wide.  A 
single  nozzle  in  spraying  an  acre,  which  is  43,560  square  feet,  there- 
fore covers  a  strip  2  feet  wide  and  21,780  feet  long,  or,  in  other 
words,  travels  21,780  feet.  It  is  now  considered  desirable  to  apply 
100  gallons  per  acre,  and  in  order  to  do  so  the  nozzle  must  deliver 
1/21,780  of  that  quantity  to  each  linear  foot  of  the  strip;  and  as 
200  feet  per  minute  is  an  average  walking  gait  for  a  team  hauling 
the  outfit,  the  nozzle  must  deliver  200/21,780  of  100  gallons,  or  0.9 
of  a  gallon  per  minute. 

The  same  figures  showthat  the  time  required  to  spray  an  acre 
with  one  nozzle  is  21,780-r-200,  or  109  minutes.  If  twice  as  many 
nozzles  are  used  the  strip  sprayed  wiU  be  twice  as  wide  and  one-half 
as  long,  and  the  time  required  will  be  one-half  as  great;  and  so  the 
time  and  the  amount  of  driving  required  ^ill  vary  as  the  number 
of  nozzles  is  increased,  but  the  rate  of  flow  of  each  nozzle  must  be 
kept  the  same  so  long  as  the  driving  gait  and  the  quantity  per  acre 
are  unchanged. 

Knowing  the  number  of  gallons  with  which  each  nozzle  must  be 
supplied  per  minute  it  is  easy  to  compute  the  capacity  required  of 
the  pump  for  a  given  number  of  nozzles,  or  the  nimiber  of  nozzles 
which  a  given  pump  will  support.  It  is  also  possible  to  calculate 
how  large  an  outfit  will  be  needed  to  spray  a  given  area  in  a  given 
time,  or  how  large  an  area  a  pump  already  on  hand  can  spray  in  a 
given  time,  according  as  the  controlling  factor  is  the  kind  of  pump 
which  is  available,  the  number  of  acres  which  must  be  sprayed,  or 
the  time  which  can  be  devoted  to  it.  Thus  10  nozzles,  e^-ch  dis- 
charging 0.9  of  a  gallon  per  minute,  will  require  a  pomp  which  can 
deliver  9  gallons  in  that  time,  and  such  an  outfit  wiU  spray  an  acre 
in  about  11  minutes  of  actual  work.  Such  a  machine  is  shown  in 
figure  7. 

The  capacity  of  a  pump  depends  upon  the  size  of  the  plunger, 
the  length  of  its  stroke,  and  the  number  of  strokes  per  minute,  and 
can  therefore  be  ascertained  by  a  simple  calculation.  The  area  of 
the  plunger  is  found  by  dividing  its  diameter,  in  inches,  by  2, 
multiplying  the  result  by  itself,  and  that  result  again  by  3.1416. 
This  result,  multiplied  by  the  length  of  the  stroke  in  inches,  gives 
the  contents  of  the  cylinder  in  cubic  inches,  which  is  reduced  to 
gallons  by  dividing  by  231,  and  gives  the  quantity  delivered  by  a 
stroke  of  the  pump.  If  the  latter  is  double-acting,  as  most  of  the 
better  spray  pumps  are,  this  must  be  multiplied  by  2.  The  delivery 
per  minute  is  then  obtained  by  multiplying  the  number  of  gallons 
per  stroke  by  the  number  of  strokes  per  minute. 
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One-cylinder  pumps  operated  by  hand  are  usually  rated  on  the 
basis  of  30  strokes  per  minute,  and  those  driven  by  power  at  50 
trokes  per  minute.  Duplex  and  triplex  pumps  are  driven  at  a 
speed  of  40  to  50  revolutions  per  minute,  giving,  respectively,  80  to 
100  strokes  per  minute  for  the  former  and  120  to  150  for  the  latter. 
If  it  is  necessary  to  estimate  the  size  of  piunp  needed  for  a  given 
kind  of  work  the  process  is  reversed;  for  example,  it  has  just  been 
shown  that  a  10-nozzle  outfit  applying  100  gallons  per  acre  and 
traveling  200  feet  per  minute  uses  about  9  gallons  per  minute.  To 
maintain  this  flow  a  power  pump  at  50  strokes  per  minute  must  de- 
liver 9-r-50,  or  0.18  gallon  per  stroke.    If  it  is  a  double-acting  pump, 


Fig.  7. — An  excellent  outfit  adapted  for  alfalfa-wicvil   spraying  by   th(»  Colorado  Ex- 
periment Station  in  cooperation  with  the  authors. 

each  stroke  fills  and  empties  the  cylinder  twice,  and  the  contents  of 
the  cylinder  must  be  0.09  of  a  gallon  or  20.79  cubic  inches.  The 
area  of  a  3-inch  plunger  is  1.5  by  1.5  by  3.1416,  or  7.0686  square  inches, 
and  the  length  of  stroke  required  to  give  a  capacity  of  20.79  cubic 
inches  is  therefore  20.79-^-7.0686,  or  2.9  inches.  A  2^-inch  cylinder 
would  need  to  have  a  stroke  of  about  4^  inches. 

A  triplex  pump  operated  at  50  revolutions  (150  strokes)  per  min- 
ute would  need  only  one-third  the  capacity  of  a  single-cylinder  pump, 
0.06  gallon.  Calculation  shows  that  this  can  be  obtained  with  a  2^- 
inch  cylinder  and  2^-inch  stroke. 

Table  I  gives  the  flow  per  stroke,  in  fractions  of  a  gallon,  of  the 
common  sizes  of  double-acting  pumps. 
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Table  I. — Capacity  of  cylinders  of  double-acting  spray  pumps,  in  fractions  of  a 

gallon. 


Diameter 
of  cylinder, 
in  inches. 

Length  of  stroke,  in  inches. 

.2i 

3 

4                     5 

2 
2 
2 
21 
3 

0.068 
.086 
.106 
.129 
.153 

0.082 
.103 
.127 
.154 
.184 

0. 109               0. 136 
.139                 .172 
.  170                 .  212 
.206                 .257 
.245    ,             .306 
1 

The  smallest  barrel  pumps  will  hardly  supply  a  single  nozzle,  and 
can  only  be  used  for  small  patches  of  alfalfa,  while  some  double- 
acting  hand  pumps  with  3  by  5  inch  cylinders  deliver  as  high  as  9 
gallons  per  minute,  and  therefore  are  capable  of  supporting  10 
nozzles.  Such  a  pump  will  spray  an  acre  in  about  11  minutes,  if 
labor  is  available  to  keep  it  going  at  30  strokes  per  minute.  The 
same  pump  driven  by  a  2-horsepower  gasoline  engine  at  50  strokes 
per  minute  will  deliver  15  gallons  per  minute  and  easily  supply  10 
nozzles,  each  delivering  1^  gallons.  This  is  25  per  cent  above  the  re- 
quirements of  an  outfit  moving  200  feet  per  minute  and  makes  it 
possible  to  drive  250  feet  per  minute  and  spray  an  acre  in  nine 
minutes. 

Modern  orchard  spray  outfits  are  usually  of  the  duplex  or  triplex 
type  with  small  cylinders  and  short  stroke,  and  are  designed  to  give 
a  comparatively  small  flow  and  high  pressure.  They  are  less  suit- 
able for  alfalfa -spraying  than  the  older  pump3  with  larger  cylinders 
and  longer  stroke,  designed  for  larger  flow  and  lower  pressure. 
Seventy-five  pounds  pressure  is  enough  for  successful  spraying  for 
the  alfalfa  w^eevil,  although  it  is  possible  that  a  better  distribution  of 
the  poison  is  obtained  at  a  pressure  of  100  to  125  pounds.  Higher 
pressures  cause  needless  wear  and  strain  upon  the  machinery. 

The  necessary  capacity  of  an  outfit  having  been  decided  upon,  it 
remains  to  select  the  parts  to  conform  to  it  and  to  the  conditions 
under  which  the  work  must  be  done.  Capacity  is  not  the  only  thing 
to  be  considered  in  selecting  or  assembling  an  outfit.  The  truck, 
tank,  pimip,  engine,  boom,  and  nozzles  can  be  chosen  in  such  a  way 
as  to  avoid  later  trouble  and  expense. 

THE  VEHICLE. 

Almost  any  kind  of  wagon  or  truck  can  be  used  to  haul  the  equip- 
ment. For  a  light  outfit  an  express  wagon  or  an  ordinary  farm 
wagon,  preferably  with  no  sides,  is  satisfactory.  If  planks  are  used 
for  the  bed,  the  engine,  pump,  and  jack  can  be  bolted  to  one  of  them. 
If  an  ordinary  wagon  box  is  used,  a  plank  to  which  the  machinery 
is  bolted  can  be  slid  into  it  lengthwise  and  nailed  or  bolted  down. 
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For  a  permanent  structure  a  frame  of  4  by  6  inch  timber  may  be 
fitted  to  the  wagon  and  a  200-gallon  tank  mounted  with  the  other 
machinery  upon  it.  The  most  convenient  homemade  truck  is  a  flat 
rack.  Commercial  orchard  spray  trucks,  usually  furnished  with  low 
wheels  and  broad  tires,  may  be  used,  but  high  wheels, are  better  for 
spraying  tall  alfalfa,  not  because  they  break  down  less  alfalfa,  since 
tliis  is  only  temporary,  but  because  they  make  it  easier  to  attach  the 
spray  boom  at  the  proper  height,  and  cause  less  jolting  of  the 
machinery  in  driving  over  rough  ground. 

THE  TANK. 

Commercial  spray  tanks  are  usually  in  the  form  of  a  half  cylinder, 
made  of  redwood,  cypress,  or  steel,  with  a  capacity  of  200  gallons. 
Homemade  tanks  are  usually  50-gallon  barrels,  four  of  which,  with 
an  engine  and  pump,  can  be  carried  on  an  ordinary  wagon  or  a  flat 
rack.  Two  himdred  gallons  of  water  is  load  enough  for  a  team  in 
most  fields.  If  the  water  has  to  be  hauled  a  long  distance  a  second 
team  and  a  thrasher  tank  should  be  used  for  that  purpose  instead  of 
the  spray  outfit. 

The  most  important  item  connected  with  the  tank  is  the  agitator. 
Since  the  poison  is  not  dissolved  in  the  water,  but  merely  mixed  with 
it,  it  will  gradually  settle  to  the  bottom  of  the  tank,  leaving  only  a 
weak  mixture  to  be  applied  to  the  plants,  unless  the  liquid  is  stirred 
constantly  and  vigorously.  For  this  purpose  commercial  outfits  use 
a  paddle  or  propeller  within  the  tank,  operated  by  a  shaft,  sprockets, 
belt,  or  drive  rod  from  the  pump  or  jack.  In  barrels  the  liquid  can 
be  stirred  by  a  paddle  or  dasher  worked  by  the  jack  or  pump  or  by 
hand. 

A  strainer  of  20-mesh  brass  or  bronze  screen  should  be  fitted  over 
the  opening  through  which  the  water  enters  the  tank  and  another 
over  the  outlet  from  it  which  leads  to  the  pump.  The  former  may 
be  at  the  end  of  the  suction  hose,  if  one  is  used  for  filling  the  tank. 
If  a  cloth  cover  is  used  to  keep  the  tank  or  barrels  from  slopping 
over  it  should  be  of  canvas  .rather  than  burlap  or  any  other  linty 
*  fabric. 

THE  PUMP. 

In  spray  pumps  of  all  sizes  certain  structural  features  are  im- 
portant because  of  the  corrosive  nature  of  the  liquid  and  the  need 
of  a  uniform  flow  at  comparatively  high  pressure. 

The  cylinder  lining,  plunger,  valves,  valve  seats,  and  other  working 
parts  in  which  a  close  fit  is  required,  and  which  also  come  in  contact 
with  the  arsenic,  must  be  of  brass,  bronze,  porcelain,  or  some  other 
substance  which  is  less  rapidly  corroded  by  the  chemicals  than  are 
iron  and  steel.    To  maintain  the  pressure  without  waste  of  power 
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requires  carefully  fitted  valves  and  properly  packed  stuffing  boxes. 
All  commercial  spray  pumps  are  built  in  this  way,  but  pumps  which 
were  intended  for  other  purposes  should  be  refitted  when  used  for 
spraying. 

The  suction  hose  leading  from  the  tank  to  the  pump  should  be 
1  inch  in  diameter,  with  a  heavy  wall  to  prevent  collapse.  About 
10  feet  of  it  is  needed. 

Every  engine-driven  outfit  must  have  a  relief  valve  near  the  pump, 
permitting  the  surplus  flow  to  return  to  the  tank.  This  regulates 
the  pressure  and  also  acts  as  a  safety  valve  to  prevent  the  develop- 
ment of  dangerously  high  pressures  when  the  outlet  is  purposely 
or  accidentally  closed. 

The  pump  must  have  an  air-pressure  chamber  large  enough  to 
keep  the  flow  steady  and  thus  insure  even  distribution  of  the  poison. 
Its  capacity  in  gallons  for  a  double-acting  or  duplex  pump  should 
be  about  equal  to  the  number  of  gallons  per  minute  discharged  by  the 
pump,  which  is  much  more  than  the  capacity  of  the  chamber  usually 
.  furnished  with  force  pumps  and  even  of  many  spray  j)umps  which 
are  intended  to  be  used  with  a  smaller  number  of  nozzles.  Triplex 
pumps  need  air  chambers  only  two-thirds  as  large.  The  pressure 
chamber  should  be  attached  to  the  line  near  the  pump,  but  not  be- 
tween it  and  the  relief  valve,  and  it  should  be  mounted  in  a  vertical 
position  to  enable  the  settlings  to  drain  out.  It  is  best  to  provide  the 
pipe  leading  to  it  with  a  check  valve  to  retain  the  pressure  in  {he 
chamber  without  strain  upoa.the  pump. 

A  cut-off  should  be  inserted  between  the  pressure  chamber  isd 
the  strainer  (described  below),  to  prevent  loss  of  pressure  ditti&g 
short  stops.  A  plumbers'  stop-and-waste  cock  is  suitable  for  Ah 
purpose  because  it  opens  and  closes  with  a  single  motion.  The  two 
ends  are  not  alike,  and  it  must  be  attached  so  that  the  closed  end  is 
toward  the  pmnp  when  the  cock  is  turned  off. 

THE  PRESSURE  GAUGE. 

A  pressure  gauge  is  necessary  for  good  work  with  either  a  lai^ 
or  small  outfit,  because  it  is  impossible  without  it  to  maintain  the 
even  pressure  which  is  indispensable  for  the  uniform  spread  of  the 
poison.  The  gauge  should  be  attached  to  the  air-pressure  chamber, 
or  near  it,  and  at  a  distance  from  the  relief  valve  and  the  nozzles. 

THE  STRAINER. 

Clogging  of  the  nozzles  by  rust,  scale,  and  fibers  from  the  interior 
of  the  pump  and  the  pipes  can  be  prevented  by  inserting  a  strainer, 
so  constructed  that  it  can  be  cleaned  easily,  at  some  convenient  place 
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in  the  pressure  line  beyond  the  cut-off  (fig.  8).  A  If-inch  T  is  used 
as  the  shell,  and  the  pipe  from  the  pump  is  screwed  into  its  middle 
opening.  The  T  is  turned  so  that  the  other  two  openings  point  up 
and  down  and  a  plug  is  screwed  into  the  lower  opening  whence  it 
can  be  removed  to  clean  out  the  strainer.  The  strainer  itself  is  a  cone 
of  20-mesh  brass  or  bronze  screen  strengthened  by  crossed  hoops  of 
Xo.  14  galvanized  wire,  both  soldered  to  the  inside  of  a  IJ  by  IJ  inch 
bushing,  which  is  then  screwed  into  the  upper  opening  of  the  large 
T  so  that  the  cone  points  down  into  the  T.  This  bushing  is  connected 
by  suitable  bushings  with  the  hose  leading  to  the  boom.    The  spray 


Fig.  8. — Pressure  strainer  attached  to  spray  outfit. 

liquid  from  the  pump  enters  the  shell  at  the  side  opening  and  flows 
upward  through  the  screen  cqne  and  out  at  the  top  toward  the  nozzles, 
leaving  the  dirt  on  the  outer  lower  side  of  the  cone,  from  which  it 
can  be  removed  after  taking  out  the  bottom  plug  (fig.  9). 

THE  ENGINE. 

The  capacity  of  the  gas  engine  should  be  about  1  horsepower  for 
each  4  gallons  per  minute  pump  capacity.  The  power  is  transmitted 
to  the  pmnp  through  a  jack,  driven  by  a  belt  or  .gears,  which  should 
give  a  gear  reduction  of  about  10  to  1.  Some  spray  pumps  are  built 
with  a  crank  shaft  or  eccentric  shaft,  which  takes  the  place  of  the 
jack. 
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THE  BOOM. 

The  boom  which  carries  the  nozzles  and  supplies  them  with  liquid 
from  the  pump  is  made  of  2-foot  pieces  of  ^inch  galvanized-iron 


Fio.  9. — Parts  of  strainer  shown  in  figure  8. 

pipe,  joined  by  tees,  each  of  which  affords  an  opening  for  the  attach- 
ment of  a  nozzle.  The  boom  may  be  all  connected  in  one  piece,  in 
which  case  a  cross  nmst  be  used  in  place  of  one  6f  the  central 
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tees  to  allow  for  the  hose  connection  with  the  pump,  or  it  may 
be  built  in  two  independent  halves,  each  swung  separately  from  the 
frame  of  the  vehicle  and  supplied  by  a  separate  pressure  hose  from 
the  pump.  In  case  the  pump  has  but  one  lead  and  another  is  desired, 
it  may  be  provided  by  adding  a  T  or  a  Y.  The  divided  boom  is  more 
convenient  than  the  other  for  driving  through  gates  and,  the  parts 
being  shorter,  is  less  likely  to  be  broken  on  rough  ground. 

The  boom  is  connected  with  the  pump  by  a  ^-inch,  5-ply  or  7-ply 
pressure  hose,  to  which  it  is  joined  by  a  hose  coupler  having  a  ^-inch 
pipe  thread  on  one  end  and  a  f -inch  hose  thread  on  the  other.  The 
attachment  of  the  nozzles  to  the  boom  is  provided  for  by  fitting 
each  T  with  a  ^  by  i  inch  bushing  and  a  J-inch  nipple  about  1^ 
inches  long,  whicb  fits  the  ^-inch  female  thread  of  the  nozzle. 

The  boom,  whether  in  one  piece  or  two,  should  not  be  expected  to 
support  its  own  weight.  The  best  support  is  a  2  by  4,  clamped  or 
hinged  to  the  truck,  with  the  boom  stapled,  bolted,  or  wired  to  it. 
This  prevents  the  slender  pipe  from  whipping  and  breaking  at  the 
threads.  The  one-piece  boom  must  be  attached  so  that  it  can  be 
quickly  unfastened  and  removed  when  the  outfit  is  driven  through  a 
gate.  An  advantage  of  the  2-piece  boom  is  that  the  wings  can  be 
hinged  so  as  to  swing  out  of  the  way. 

Twenty  feet  is  the  limit  of  length  for  the  spray  boom,  owing  to  the 
amount  of  swinging  at  the  ends  caused  by  the  wheels  of  the  truck 
when  moving  over  rough  ground.  Even  when  a  shorter  boom  is 
used  it  is  best  to  keep  on  hand  one  or  two  extra  tees  and  sections  of 
pipe  to  repair  accidental  breaks. 

THE  NOZZLES. 

Plain  nozzles,  designed  to  give  a  misty  spray,  sometimes 
called  hollow-cone,  eddy-chaiuber,  cyclone,  whirlpool,  and  cover- 
spray  nozzles,  without  strainers  or  other  complications,  are 
best  for  this  work,  since  the  purpose  is  to  place  a  fine,  even  coat- 
ing of  poison  upon  the  upper  foliage,  where  the  larvae  chiefly 
feed.  This  kind  of  nozzle  has  a  base  threaded  to  fit  a  i-inch 
pipe.  On  the  other  end  is  screwed  a  brass  cap  which  holds  in  place 
the  steel  discharge  disk  with  its  central  discharge  opening,  and 
back  of  that  a  gasket  i  inch  thick,  within  the  circle  of  which  is  the 
eddy  chamber  or  whirlpool  chamber,  which  breaks  the  jet  of  water 
into  a  hollow  cone  of  fine  mist  and  gives  the  nozzle  its  various  names. 
Back  of  this  space  is  the  directing  disk,  a  flat  piece  of  metal  pierced 
with  one  or  two  holes  situated  midway  between  the  center  and  the 
edge  and  slanted  so  that  the  liquid  passing  through  them  gives  a 
whirling  motion  to  the  contents  of  the  eddy  chamber.  This  disk 
should  be  removable  from  the  body  of  the  nozzle  for  cleaning,  but  it 
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is  sometimes  a  part  of  the  single-piece  shell.  For  alfalfa  spraying  it 
should  not  have  a  central  direct  hole  such  as  some  orchard  nozzles 
have. 

The  rate  of  flow  of  a  nozzle  depends  upon  many  details  of  size, 
shape,  and  design,  but  in  nozzles  of  the  same  pattern  it  is  governed 
by  the  size  of  the  discharge  opening  and  the  pressure  supplied  by 
the  pump.  Thus  a  certain  nozzle  which  is  in  common  use,  when 
provided  with  a  five  sixty-fourths-inch  opening  and  a  pressure  of  125 
pounds,  delivers  a  little  more  tlian  four-fifths  of  a  gallon  per  minute. 
For  each  additional  25  pounds  of  pressure  the  flow  is  increased  one- 
sixteenth  gallon.  The  same  nozzle  with  a  six  sixty-fourths-inch 
opening  delivers  as  much  liquid  at  75  pounds  as  with  a  five  sixty- 
fourths-inch  opening  at  150  pounds,  and  increases  one-eighth  gallon 
for  each  added  25  pounds. 

The  discharge  disk  must  be  renewed  occasionally,  because  the  con- 
tinued friction  of  the  liquid  wears  away  the  edges  of  the  open- 
ing, enlarging  it  and  increasing  the  rate  of  discharge  so  that  the 
material  is  wasted  and  eventually  it  becomes  impossible  to  maintain 
the  proper  pressure. 

There  is  some  difference  of  opinion  as  to  whether  the  nozzles  should 
point  directly  downward  or  slant  backward.  The  writers  have 
tried  various  angles  and  failed  to  find  any  advantage  in  one  position 
over  the  others. 

The  character  of  the  spray  produced  by  a  plain  nozzle  of  the 
type  described  in  the  foregoing  paragraphs  depends  principally 
upon  the  pressure.  With  pressures  below  75  pounds  many  of 
the  particles  of  spray  are  so  large  that  they  roll  down  the 
surfaces  of  the  foliage,  collect  in  drops,  and  fall  to  the  ground. 
At  75  pounds  pressure  the  particles  remain  separate  long  enough 
to  dry  and  form  a  fairly  even  coating,  and  as  the  pressure  in- 
creases the  spray  becomes  finer  and  the  cover  more  nearly  perfect. 
As  the  success  of  the  work  depends  largely  upon  covering  as  nearly 
as  possible  all  the  upper  foliage,  the  pressure  should  not  fall  below  75 
and  might  well  be  kept  at  100  to  150  pounds. 

TOOLS. 

The  tools  needed  in  fitting  up  and  using  a  spray  outfit  are,  in 
addition  to  the  usual  hammers  and  wrenches,  two  12-inch  or  14-incli 
Stillson  wrenches  and  a  pair  of  pliers.  The  cutting  and  threading 
of  the  pipe  used  for  the  boom  can  be  done  at  a  plumbery's  shop  more 
economically  than  by  buying  the  tools  which  would  be  required  for 
doing  the  work  at  home. 

THE  POISON. 

Arrangements  should  be  made  for  obtaining  the  poison  at  the 
time  when  the  machinery  is  being  purchased  or  overhauled.    Ar- 
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senate  of  lead  and  arsenite  of  zinc  have  been  used  on  a  large  number 
of  fields  with  complete  success,  and  it  'is  likely  that  other  arsenical 
poisons  which  are  recommended  for  orchard  spraying  are  equally 
good.  There  is  practically  no  danger  of  burning  the  foliage  of 
alfalfa,  and  therefore  the  range  of  suitable  poisons  is  larger  than  in 
fruit-tree  spraying.  The  principal  considerations  are  the  cost  of 
the  poison  and  its  capability  for  sticking  to  the  leaves,  and  in  both 
these  respects  arsenate  of  lead  is  slightly  superior. 

The  dry,  powdered  form  of  the  poison  is  better  than  the  paste, 
because  it  costs  less  to  ship  and  keeps  better  from  year  to  year. 

The  poison  is  made  much  more  effective  by  adding  soap  to  make 
it  spread  more  readily  and  stick  to  the  leaves,  which  are  so  hairy 
that  the  particles  of  spray  tend  to  collect  in  larger  drops  and  run  off. 

The  poison  is  weighed  or  measured  for  use  at  the  rate  of  2  poimds 
of  the  powder  or  4  pounds  of  the  commercial  paste  for  each  100 
gallons  of  water,  and  is  stirred  with  a  little  water  in  a  pail  until  it 
becomes  a  thin  paste  without  lumps.  •  It  is  then  diluted  and  strained 
into  the  tank  through  brass  milk-strainer  gauze,  which  may  be 
mounted  for  the  purpose  on  a  hoop  or  a  frame  which  fits  the  opening 
in  the  tank.  Two  pounds  of  laundry  soap  for  each  100  gallons  is 
added. 

The  materials  and  utensils  should  be  kept  free  from  dirt  and  lint, 
which  might  later  cause  clogging  of  the  nozzles,  and  when  cloth  is 
used  for  straining  liquids  or  covering  containers  it  should  be  canvas 
or  muslin  tod  not  a  linty  fabric  like  burlap.  The  spray  liquid  should 
be  mixed  just  before  use  and  kept  stirred  up  until  it  is  all  used,  to 
prevent  the  settling  and  wasting  of  the  poison  and  the  clogging  of 
the  pipes. 

APPLICATION  OF  THE  SPRAY. 

The  spray  outfit  is  ready  for  work  when  the  tank,  pump,  pipes, 
and  nozzles  have  been  cleaned  and,  together  with  the  engine,  tried 
and  found  to  be  in  working  order  and  regulated  so  as  to  deliver  100 
gallons  of  spray  mixture  per  acre  and  maintain  a  pressure  not  lower 
than  75  pounds. 

The  weather  most  favorable  for  spraying  is  at  the  beginning  of  a 
warm  period,  because  in  warm  weather  the  larvsB  feed  more  freely 
and  it  is  desirable  to  have  them  do  so  for  several  days  immediately 
after  the  application  of  the  poison.  If  it  is  put  on  just  before  a  coM 
spell  the  weather  may  cause  some  of  the  feeding  to  be  postponed  until 
the  alfalfa  has  grown  a  few  inches  and  provided  fresh  unpoisoned 
food  for  the  larvae.  Nevertheless,  good  results  have  usually  been 
obtained  in  spite  of  unpromising  weather,  and  all  that  is  necessary 
is  to  give  the  poison  a  chance  to  dry  thoroughly  upon  the  foliage  be- 
fore it  is  exposed  to  storms. 
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One  man  is  needed  to  drive  the  team  and  anothef  to  operate  the 
machinery,  if  a  power  outfit  is  used.  The  number  of  men  needed 
with  a  hand  pump  depends  upon  its  size ;  the  smaller  pumps  can  be 
worked  by  one  man,  but  the  larger  ones  require  two  men  or  even 
three,  each  working  two-thirds  of  the  time. 

Twenty-five  acres  can  be-  covered  easily  in  a  day  with  a  10-nozzle 
machine,  and  this  speed,  with  the  low  cost  and  the  protection  given 
to  both  crops  at  one  operation,  makes  the  spraying  method  superior 
to  all  others  for  the  control  of  the  alfalfa  weevil.  The  actual  cost 
is  about  $1  per  acre,  and  growers  who  did  the  work  for  their  neigh- 
bors in  1919  charged  from  75  cents  to  $2,  in  addition  to  the  cost  of  the 
poison,  which  was  60  cents  per  acre. 

The  results  of  the  work  begin  to  appear  in  about  three  days,  and 
many  dead  larvse  can  then  be  found,  but  the  full  effect  is  not  obtained 
imtil  the  fifth  day.  By  that  time  from  two-thirds  to  nine-tenths 
of  the  larvfiB  have  perished  and  the  field  takes  on  a  brighter  green. 
Remarkable  contrasts  are  ofterf  produced  by  leaving  a  small  strip 
imsprayed,  as  shown  in  figure  3. 

DANGER  OF  POISONING  STOCK. 

There  have  been  many  inquiries  as  to  the  danger  of  poisoning 
live  stock  by  feeding  sprayed  hay,  which  are  all  answered  by  the 
fact  that  such  hay  is  shown  by  analyses  and  feeding  tests  to  contain 
too  little  poison  of  any  kind  to  injure  farm  animals.  Many  of  the 
cattle  which  are  fed  upon  it -probably  take  in  more  arsenic  with 
their  drinking  water  than  with  their  hay,  and  as  for  the  lead  con- 
tent, few  of  them  would  under  any  circumstances  live  long  enou^ 
to  show  the  least  effect  of  it. 

CONCLUSION. 

Seldom  has  any  newly  recommended  method  of  insect  control  been 
so  thoroughly  safeguarded  against  failure  as  alfalfa  weevil  spray- 
ing. It  has  been  tested  every  season  for  seven  years,  and  the  con- 
ditions necessary  to  success  have  been  carefully  ascertained.  It  is 
believed  that  most  of  the  difficulties  have  been  provided  against,  and 
it  is  certain  that  the  farmers  who  tried  it  in  1919  are  satisfied.  Tim 
cost  of  the  operation  is  trifling  compared  with  the  returns.  Iia* 
provements  will  doubtless  be  made  in  the  machinery  and  the  arsenical 
poisons,  but  the  method  is  at  present  a  practical  success,  and  no 
farmer  in  the  territory  infested  or  threatened  by  the  alfalfa  weevil 
can  afford  to  overlook  it. 
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EVERY  FARM  should  produce  the  pork  and  pork 
products  which  are  consumed  on  that  farm. 

Selling  hogs  and  buying  pork  involves  profits,  but 
not  for  the  farmer  engaged  in  the  practice. 

Home  curing  of  pork  is  an  old  practice.  It  nearly 
went  out  of  style,  but  the  style  is  rapidly  becoming 
popular  again. 

Home-cured  pork,  fresh-canned  pork,  sausage, 
pudding,  scrapple,  headcheese,  pickled  pigs*  feet,  and 
lard  afford  a  variety  of  products  to  supplement  the 
daily  meals. 

Preparations  of  highly  nutritious  and  palatable 
pork  products  for  home  use  are  easily  made. 

This  publication  discusses  the  details  of  convert- 
ing the  farm-grown  hog  into  high-class,  appetizing, 
nutritious  foods  available  for  use  in  the  fresh,  cured, 
or  canned  state  at  any  season  of  the  year. 


Joint  Contribution  from  the  Bureau  of  Animal  iiidustry 
JOHN  R.  MOHLER,  Chiar 

And  States  Relations  Service 
A.  C.  TRUE,  Director 

Wirtlngfn.  D.  C  Ftknmj,  1921 . 
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MEAT  ANIMALS,  especially  hogs,  may  be  raised  and  the  meat 
cured  at  home  for  much  less  than  the  cost  of  purchased  meat 
A  market  for  good  country-cured  hams,  shoulders,  and  sides  is  easily 
found.  In  spite  of  these  facts,  however,  the  practice  of  purchasing 
cured  meats  has  increased  among  farmers.  It  may  not  be  practicable 
for  every  farmer  to  butcher  and  cure  the  meat  from  all  the  hogs  he 
grows,  but  in  nearly  every  community  a  few  farmers  could  do  it  and 
make  good  profits.  Farmers  who  sell  country-cured  meats  have  very 
little  difficulty  in  establishing  a  permanent  trade.  To  accomplish  it 
one  must  understand  the  kind  of  cured  meat  the  trade  demands.  A 
well-marbled,  juicy,  savory  piece  of  meat  showing  the  proper  ad- 
mixture of  fat  and  lean,  properly  cured  and  possessing  a  good  flavor, 
is  the  kind  the  consmner  desires. 

SELECTION  OF  HOGS  FOR  BUTCHERING. 

HEALTH. 

In  selecting  hogs  for  butchering,  health  should  have  first  con- 
sideration. Even  though  the  hog  has  been  properly  fed  and  carries 
a  prime  finish,  the  best  quality  of  meat  can  not  be  obtained  if  the 
animal  is  unhealthy;  there  is  always  some  danger  that  disease  may 
be  transmitted  to  the  person  who  eats  the  meat.  The  keeping  quality 
of  the  meat  is  always  impaired  by  fever  or  other  derangement. 

*  This  bulletin  supersedes  Farmers'  Bulletin  913,  Killing  Hogs  and  Curing  Pork. 
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CONDITION. 

A  hog  in  medium  condition,  gaining  rapidly  in  weight,  yields  the 
best  quality  of  meat.  Do  not  kill  a  hog  that  is  losing  flesh.  A  reason- 
able amount  of  fat  gives  juiciness  and  flavor  to  the  meat,  but  large 
amounts  of  fat  are  objectionable. 

QUALITY. 

The  breeding  of  animals  plays  an  important  part  in  producing 
carcasses  of  high  quality.  Selection,  long-continued  care,  and  intelli- 
gent feeding  will  produce  meat  of  desirable  quality.  Smooth,  even, 
and  deeply  fleshed  hogs  yield  nicely  marbled  meats. 

AGE  FOR  KILLING. 

The  meat  from  very  young  hogs  lacks  flavor  and  is  watery,  and 
that  from  old  hogs  generally  is  very  tough.  The  meat  of  old  hogs 
will  be  improved,  however,  if  they  are  properly  fattened  before 
slaughter.  Hogs  may  be  killed  for  meat  any  time  after  8  weeks  of 
age,  but  the  most  profitable  age  at  which  to  slaughter  is  when  from 
8  to  12  months  old. 

TREATMENT  BEFORE  SLAUGHTER. 

Hogs  intended  for  slaughter  should  not  be  kept  on  full  feed  up  to 
the  time  of  killing.  It  is  better  to  hold  them  entirely  without  feed 
for  18  or  24  hours  prior  to  that  time,  but  they  should  have  all  the 
fresh  water  they  will  drink.  This  treatment  promotes  the  elimina- 
tion of  the  usual  waste  products  from  the  system;  it  also  helps  to 
clear  the  stomach  and  intestines  of  their  contents,  which  in  turn 
facilitates  the  dressing  of  the  carcass  and  the  cleanly  handling  and 
separation  of  the  viscera.  No  animal  should  be  whipped  or  excited 
prior  to  slaughter. 

EQUIPMENT  FOR  SLAUGHTERING. 

It  is  essential  to  have  the  proper  equipment  for  rapid  and  skillful 
work  at  killing  time :  A  straight  sticking  knife,  a  cutting  knife,  a 
14-inch  steel,  a  hog  hook,  a  bell-shaped  stick  scraper,  a  gambrel, 
and  a  meat  saw  (fig.  1).  More  than  one  of  each  of  these  tools  may 
be  necessary  if  many  hogs  are  to  be  slaughtered  and  handled  to  best 
advantage.  A  barrel  is  a  convenient  receptacle  in  which  to  scald 
hogs.  The  barrel  should  be  placed  at  an  angle  of  about  45  d^rees 
at  the  end  of  a  table  or  platform  of  proper  height.  The  table  and 
barrel  should  be  fastened  securely  to  protect  the  workmen.  A  block 
and  tackle  will  reduce  labor.  All  the  tools  and  appliances  should 
be  in  readiness  before  beginning. 
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KILLING  AND  DRESSING. 

Ordinarily  it  is  not  necessary  .to  stun  or  shoot  a  hog  before  stick- 
ing, although  sometimes  it  is  done.  If  the  hog  is  stuck  without 
being  stunned,  it  should  be  squarely  on  its  back  when  stuck.  Two 
men  can  reach  under  and  grasp  the  legs  on  the  side  of  the  body  op- 
posite to  them  and  with  a  quick  jerk  turn  the  hog  over  on  its  back. 
One  man  can  stand  astride  the  body  with  his  legs  just  back  of  the 
hog's  shoulders,  taking  a  good  grip  on  the  forelegs  (fig.  2).  In  this 
position  the  hog  can  be  held  in  place  while  the  other  man  does  the 
sticking.  . 


Fig.  1. — Tools  for  killing  and  dressing  bogs.  A,  meat  saw ;  B,  14-inch  steel ;  C,  cut- 
ting knife;  1>,  hog  hook;  E,  8-inch  sticking  knife;  F,  bell-shaped  stick  scraper; 
Q,  separate  parts  of  stick  scraper ;  H,  gambrel. 


STICKING. 

A  narrow,  straight-bladed  knife  (see  E  in  fig.  1)  serves  well  for 
sticking  a  hog.  The  knife  should  be  pointed  directly  toward  the  root 
of  the  tail  and  held  in  a  line  with  the  backbone.  Thrust  the  knife 
in  directly  in  front  of  the  breastbone,  and  keep  in  a  straight  line  so 
as  not  to  stick  a  shoulder,  causing  blood  to  clot,  which  results  in  waste 
in  trimming  or  a  shoulder  which  keeps  poorly.  After  the  knife  has 
been  inserted  6  or  8  inches,  turn  it  and  withdraw.  This  severs  the 
vessels  in  the  neck  and  insures  better  bleeding.    Avoid  sticking  the 
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heart,  for  in  that  case  the  blood  will  not  be  pumped  from  the  arteries. 
After  sticking,  the  hog  may  be  released;  but  preferably  the  animal 
may  be  strung  up  by  a  hind  leg  to  facilitate  thorough  bleeding. 

SCALDING  AND  SCRAPING. 

The  most  convenient  vessel  in  which  to  heat  water  for  scalding  is 
a  large  caldron  or  a  kettle,  which  should  be  located  near  the  place  of 
butchering.  If  the  water  is  heated  in  the  house,  it  should  be  boiling 
when  removed  from  the  stove.  If  the  hog  is  not  too  large,  a  barrel 
may  be  used  for  scalding.    The  arrangement  for  most  eflScient  scald- 


FiG.  2. — Position  for  sticking  the  hog. 

ing  is  shown  in  figure  3.  If  the  barrel  is  not  large  enough  to  accom- 
modate the  hog,  a  blanket  or  several  sacks  may  be  laid  over  the  car- 
cass and  scalding  water  poured  over  it.  The  blanket  or  sacks  will 
retain  the  moist  heat  long  enough  to  loosen  the  hair. 

At  the  time  the  hog  is  scalded  the  water  should  have  a  temperature 
of  from  145°  to  155°  F.  If  the  water  is  too  hot  the  hair  may  set, 
causing  even  more  trouble  than  if  too  cold.  A  teaspoonful  of  lye  or  a 
small  shovelful  of  wood  ashes  added  to  every  30  gallons  of  water  will 
aid  in  removing  the  scurf.  After  adding  either  of  these  materials  the 
water  should  be  stirred  thoroughly. 

If  the  barrel  is  used,  insert  the  hog  hook  in  the  lower  jaw,  place 
the  hog  on  the  table,  and  slide  it  into  the  barrel  (fig.  3).  The  rear 
end  of  the  hog  is  scalded  first  for  the  reason  that  if  the  water  is  too 
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hot  and  the  hair  sets  it  can  be  removed  more  easily  from  the  rear 
than  frona  the  fore  part.  The  hog  should  be  kept  moving  in  the 
water  to  be  sure  that  no  part  rests  against  the  side  of  the  barrel. 
Occasionally  the  hog  should  be  drawn  out  of  the  water  to  air,  when 
the  hair  may  be  "  tried."  When  the  hair  and  scurf  easily  slip  from 
the  surface,  scalding  is  complete.  The  same  test  for  determining 
whether  scalding  has  continued  long  enough  may  be  used  when 
blankets  or  sacks  are  used,  and  the  dressing  of  the  carcass  should  also 
proceed  in  the  same  manner.  Pull  the  hog  out  upon  the  table  and 
quickly  remove  the  hair  and  scurf  from  the  legs  and  feet.  The 
simplest  way  to  do  this  is  to  twist  the  legs  in  both  hands.    Use  the 


Fio.  3. — A  conyenlent  arrangement  for  scalding. 

hog  hook  to  remove  the  dewclaws  while  they  are  still  hot.  Remove 
the  hair  and  scurf  from  the  rear  end  of  the  hog  by  means  of  a  bell- 
shaped  scraper. 

Cut  the  skin  lengthwise  for  about  3  or  4  inches  just  below  the  hocks 
in  both  hind  legs.  Loosen  the  tendons  in  each  leg  and  insert  the 
gambrel  Scald  the  front  part  of  the  hog  and  pull  it  out  on  the 
table  as  before.  Remove  the  hair  and  scurf  immediately  from  the 
ears,  forelegs,  and  head,  as  those  parts  cool  very  quickly.  Use  the 
bell-shaped  scraper  to  remove  the  remaining  hair  and  scurf.  If  the 
hair  fails  to  yield  in  any  particular  part,  cover  that  portion  with  a 
giiniiy  sack  and  pour  on  hot  water.  "When  most  of  the  hair  and  scurf 
is  removed  pour  hot  water  over  the  entire  carcass  and  by  means  of  a 
knife  shave  off  any  hair  that  is  left.  Hang  the  hog  up,  pour  a  bucket- 
ful of  cold  water  over  it,  and  scrape  off  the  remaining  dirt  or  scurL 
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Much  of  the  heavy  labor  may  be  avoided  by  use  of  a  hoist,  such  as  a 
block  and  tackle,  for  lifting  the  hog. 

REMOVING  ENTRAILS. 

After  the  hog  is  hung  up  and  the  surface  is  clean  the  next  step 
is  to  remove  the  entrails.  Cut  through  the  mid  line,  beginning  at 
the  top,  and  continue  cutting  down  to  the  head.  Cut  around  the 
rectum  on  each  side  and  pull  it  out  between  the  pelvic  bones. 

Place  the  knife 
between  the  first  and 
second  fingers  of  the 
left  hand,  inserting 
the  fingers  where 
the  opening  has  been 
made,  and  witli  the 
right  hand  carry  the 
knife  down  the  body 
and  force  tlirougli 
the  breastbone  to  the 
opening  in  the  neck 
The  fingers  will 
serve  as  a  guide  in 
making  the  cut  and 
will  protect  the  in- 
testines. When  the 
opening  has  been 
made,  remove  the 
fat  which  surrounds 
the  stomach.  Re- 
move the  intestines, 
stomach,  and  gullet 
in  one  operation, 
„     .     „       ,  .  thus  preventing  con- 

FiG.  4.— Removing  the  Intestines.  ,        ...  ?     i 

tammation  of  the 
carcass  by  the  stomach  contents.  Remove  the  pluck,  consisting  of 
the  heart,  lungs,  and  windpipe,  after  cutting  the  diaphragm,  which 
is  the  membrane  that  separates  the  organs  of  the  chest  from  the  stom- 
ach, bowels,  and  other  abdominal  organs.  By  cutting  between  the 
light  and  dark  portions  of  the  diaphragm  and  continuing  down  along 
the  backbone  the  entire  pluck  may  be  easily  removed.  To  facili- 
tate cooling,  the  carcass  should  be  split  or  sawed  down  the  backbone. 
In  splitting  or  sawing  the  carcass  be  careful  to  cut  near  the  mid  line. 

THE  LEAF  FAT. 

While  the  carcass  is  still  warm  remove  the  leaf  or  kidney  fat  in 
order  to  facilitate  its  cooling.    To  remove  the  leaf  fat,  peel  it  upward 
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with  the  fingers,  beginning  at  the  bottom.  The  kidneys,  which  are  in 
this  fat,  should  be  removed.  The  leaf  fat  should  be  spread  out  on  a 
table  to  cool,  with  the  thin  membrane  side  turned  down.  The  gut  fat 
should  not  be  mixed  with  the  leaf  fat  in  rendering. 

COOLING  THE  CARCASS. 

The  carcass  should  be  cooled  rapidly  after  slaughtering,  but  not 
allowed  to  freeze.  Select  a  day  when  there  is  chance  for  cooling 
the  carcass  before  the  surface  freezes.  The  desirable  temperature 
for  cooling  meat  is  from  34°  to  40°  F.  In  summer  it  is  necessary 
to  have  refrigeration.  In  the  fall  it  is  best  to  kill  in  the  afternoon, 
allowing  the  carcass  to  cool  overnight.  Hang  the  carcass  in  a  dark 
cellar  or  cool  outbuilding  where  flies  can  not  get  to  it.  Fresh  meat 
absorbs  odors  very  readily ;  for  that  reason  do  not  hang  the  carcass 
in  a  freshly  painted  room  or  in  a  room  with  tar,  kerosene,  or  gasoline. 

CUTTING  UP  A  HOG. 

A  carcass  should  not  be  cut  up  until  it  has  thoroughly  cooled. 
The  usual  farm  method  of  cutting  up  a  hog  is  to  remove  the  head, 
sever  the  ribs  on  each  side  of  the  backbone,  take  out  the  backbone, 
and  divide  the  carcass  into  two  equal  parts.  Tlie  ribs  are  taken  out 
before  the  sides  are  "  blocked."  Another  method  is  to  split  the  car- 
cass with  a  saw  or  cleaver  as  near  the  mid  line  as  possible.  Cut  each 
half  into  four  parts,  head,  shoulder,  middle,  and  hams,  as  shown  in 

figure  5,  right  side. 

HEAD. 

The  head  is  generally  removed  before  the  carcass  is  split  into 
halves.  Cut  about  an  inch  back  of  the  ears,  making  a  complete  circle 
around  the  neck.  If  the' cut  does  not  strike  the  atlas  joint,  twist  the 
head  and  it  will  yield.  The  fat  of  the  head  may  be  used  for  lard 
and  the  fleshy  parts  for  sausage  or  headcheese.  The  jowl  is  some- 
times used  for  cooking  with  vej^etable  greens. 

•SHOULDER. 

Cut  off  the  front  foot  about  1  inch  below  the  knee.  The  shoulder 
cut  is  made  through  the  third  rib  at  the  breastbone  and  across  the 
fourth.  Remove  the  ribs  from  the  shoulder,  also  the  piece  of  back- 
bone which  is  attached.  Cut  close  to  the  ribs  in  removing  them 
so  as  to  leave  as  much  meat  on  the  shoulder  as  possible.  These  are 
"  shoulder  or  neck  ribs  "  and  make  an  excellent  dish  when  fried  or 
baked.  If  only  a  small  quantity  of  cured  meat  is  desired,  the  top  of 
the  shoulder  may  be  cut  off  about  one-third  the  distance  from  the 
top  and  parallel  to  it.  The  fat  of  the  shoulder  top  may  be  used  for 
lard  and  the  lean  meat  for  steak  or  roasts.  It  should  be  trimmed 
smoothly.    In  case  the  shoulders  are  very  large  divide  them  cross- 
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wise  into  two  parts  (see  fig.  6).    This  enables  the  cure  mixture  to 
penetrate  more  easily  and  therefore  lessens  the  danger  of  souring. 


Fig.  5.-  Cuts  of  pork  :  1.  Ham.     2.  Loin.     3.  Bacon.     4.  Shoulder.     5.  Head. 

The  fat  trimmings  should  be  used  for  lard  and  the  lean  trimmings 
for  sausage. 
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MIDDLING   OR  BACON. 

The  ham  is  removed  from  the  middling  by  cutting  just  at  the 
rise  in  the  backbone  and  at  a  right  angle  to  the  shanks,  as  shT)wn  in 
figure  5. 


Fig.  6. — The  shoalder  cuts  and  trimmings. 


The  loin  ai;id  fatback  are  cut  off  in  one  piece,  parallel  with  the 
back  just  below  the  tenderloin  muscle  on  the  rear  part  of  the  mid- 
dling.    Remove  the  fat  on  the  top  of  the  loin,  but  do  not  cut  into 


Fig.  7. — Untrimmed  loin,  trimmed  loin,  and  loin  trimmings. 

the  loin  meat.  The  lean  meat  is  excellent  for  canning  or  it  may  be 
used  for  chops  or  roasts  and  the  fatback  for  lard.  The  remainder 
should  then  be  trimmed  for  middling  or  bacon.  Remove  the  ribs, 
cutting  as  close  to  them  as  possible.  If  it  is  a  very  large  side,  it 
may  be  cut  into  two  pieces.  Trim  all  sides  and  edges  as  squarely 
as  possible  (fig.  9). 
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HAM. 

Cut  off  the  foot  about  1  inch  below  the  hock  joint.  All  rough  and 
hanging  pieces  of  meat  should  be  trimmed  from  the  ham.  It  should 
then  be  trimmed  smoothly,  exposing  as  little  lean  meat  as  possible, 
because  the  curing  hardens  it  (fig.  8).  All  lean  trimmings  should 
be  saved  for  sausage  and  fat  trimmings  for  lard. 


FiQ.  8. — Ham  and  bam  trimmings. 
The  other  half  of  the  carcass  should  be  cut  up  in  similar  manner. 
MEAT  TRIMMINGS  AND  FAT  TRIMMINGS. 

After  the  carcass  has  been  cut  up  and  the  pieces  are  trimmed  and 
shaped  properly  for  the  curing  process  there  are  many  pieces  of 
lean  meat,  fat  meat,  and  fat  which  can  be  used  for  making  sausage 
and  lard.  The  fat  should  be  separated  from  the  lean  and  used  for 
lard.  The  meat  should  be  cut  into  convenient-sized  pieces  to  pass 
through  the  grinder. 
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RENDERING  LARD. 

The  leaf  fat  makes  lard  of  the  best  quality.  The  back  strip  of  the 
side  also  makes  good  lard,  as  do  the  trimmings  of  the  ham,  shoulder, 
and  neck.  Intestinal  or  gut  fat  makes  an  inferior  grade  and  is  best 
rendered  by  itself.  This  should  be  thoroughly  washed  and  left  in 
cold  water  for  several  hours  before  rendering,  thus  partially  eliminat- 


Pio.  9. — A  Bide  of  bacon  and  tecon  trlmmingH. 

ing  the  offensive  odor.     Leaf  fat,  back  strips,  and  fat  trimmings  may 

be  rendered  together.     If  the  gut  fat  is  included,  the  lard  takes  on  a 

very  offensive  odor. 

First,  remove  all  Skin  and  lean  meat  from  the  fat  trimmings. 

To  do  this  cut  the  fat  into  strips  about  1^  inches  wide,  then  place  the 

strip  on  the  table,  skin  down,  and  cut  the  fat  from  the  skin.     When  a 

piece   of   skin    large 

enough   to   grasp    is 

freed   from  the  fat, 

take   it   in   the   left 

hand   and   with   the 

knife    held    in    the 

right  hand    inserted 

between  the  fat  and 

skin,  pull  the   skin. 

If  the   kni  f  e   is 

slanted  downward 

,.   ,  ^,  -  .  .  ,  ,  Fig.  10. — Pieces  of  fat  cut  for  rendering. 

slightly,    this    will 

easUy  remove  the  fat  from  the  skin.     The  strips  of  fat  should  then  be 

cut  into  pieces  1  or  1^  inches  square,  making  them  about  equal  in 

size  so  that  they  will  try  out  evenly  (fig.  10). 

Pour  into  the  kettle  about  a  quart  of  water,  then  fill  it  nearly  full 

with  fat  cuttings.     The  fat  will  then  heat  and  bring  out  the  grease 

without  burning.     Render  the  lard  over  a  moderate  fire.     At  the 

beginning  the  temperature  should  be  about  160°  F.,  and  it  should 

be  increased  to  240*^  F.     When  the  cracklings  begin  to  brown,  reduce 
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the  temperature  to  200°  F.  or  a  little  more,  but  not  to  exceed  212°  F., 
in  order  to  prevent  scorching.  Frequent  stirring  is  necessary  to 
prevent  burning  (fig.  11).  When  the  cracklings  are  thoroughly 
browned,  and  light  enough  to  float,  the  kettle  should  be  removed  from 
the  fire.  Press  the  lard  from  the  cracklings.  When  the  lard  is 
removed  from  the  fire  allow  it  to  cool  a  little.     Strain  it  through  a 


Fig.  11. — A  suitable  kettle  for  renderinsr  lard,- 

muslin  cloth  into  the  containers.     To  aid  cooling  stir  it,  which  also 
tends  to  whiten  it  and  make  it  smooth. 

Lard  which  is  to  be  kept  for  a  considerable  time  should  be  placed 
in  air-tight  containers  and  stored  in  the  cellar  or  other  convenient 
place  away  from  the  light,  in  order  to  avoid  rancidity.  Fruit  jars 
make  excellent  containers  for  lard,  because  they  can  be  completely 
sealed.     Glazed  earthenware  containers,  such  as  crocks  and  jars,  may 
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also  be  used.  All  containers  should  be  sterilized  before  filling,  and 
if  covers  are  placed  on  the  crocks  or  jars,  they  also  should  be  sterilized 
before  use.  Lard  stored  in  air-tight  containers  away  from  the  light 
has  been  found  to  keep  in  perfect  condition  for  a  number  of  years. 
When  removing  lard  from  a  container  for  use,  take  it  off  evenly 
from  the  surface  exposed.  Do  not  dig  down  into  the  lard  and  take 
out  a  scoopful,  as  that  leaves  a  thin  coating  around  the  sides  of  the 
container,  which  will  become  rancid  very  quickly  through  the  action 
of  the  air. 

CURING  PORK. 

The  first  essential  in  curing  pork  is  to  make  sure  that  the  carcass 
is  thoroughly  cooled,  but  meat  should  never  be  allowed  to  freeze 
either  before  or  during  the  period  of  curing. 

The  proper  time  to  begin  curing  is  when  the  meat  is  cool  and  stilj 
fresh,  or  about  24  to  36  hours  after  killing. 

VESSELS  FOR  CURING. 

A  clean,  hardwood  molasses  or  sirup  barrel  is  a  suitable  vessel  in 
which  to  cure  pork.  The  barrel  should  be  clean  and  tight  so  as  to 
prevent  leakage.  A  large  stone  jar  is  the  best  container  in  which  to 
cure  meat,  though  the  initial  cost  is  high;  such  a  container  is  very 
easily  kept  clean.  If  a  barrel  is  used  repeatedly  for  curing  pork,  it 
is  necessary  to  scald  it  out  thoroughly  before  fresh  pork  is  packed 
in  it. 

CURING  AGENTS. 

Salt,  saltpeter,  sugar,  ana  molasses  are  the  principal  preservatives 
used  in  curing  pork.  The  use  of  borax,  boric  acid,  formalin,  salicylic 
acid,  and  other  chemicals  is  prohibited  in  connection  with  meats  and 
products  to  which  the  Federal  meat-inspection  law  is  applicable. 

Salt  when  applied  alone  to  meat  makes  it  very  hard  and  dry,  be- 
cause its  action  draws  out  the  meat  juices  and  hardens  the  muscle 
fibers.  Saltpeter  is  used  to  hasten  the  curing  of  the  meat.  It  is 
more  astringent  than  salt  and  should  be  used  sparingly.  Sugar 
and  molasses  soften  the  muscle  fibers  and  improve  the  flavor  of  the 
meat ;  hence  a  combination  of  salt  and  sugar  makes  a  good  cure. 

PLACE  FOR  CURING. 

A  cool,  well- ventilated  cellar,  free  from  rats,  is  the  most  desirable 
place  for  both  brine  and  dry  curing.  The  smokehouse  may  also  be 
used  for  this  purpose,  but  it  should  be  observed  that  when  curing  by 
the  dry-salt  method  special  attention  should  be  given  to  the  ventila- 
tion to  prevent  excessive  dryness. 
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Cold-storage  and  ice  plants  generally  have  rooms  equipped  with 
partitioned  shelves,  where  farmers  may  store  their  meat  during  the 
process  of  curing  at  an  even  temperature,  wHich  will  insure  excellent 
results.  This  should  be  beneficial  in  southern  climates,  where  the 
weather  is  warm  or  subject  to  sudden  change.  In  localities  where 
such  refrigeration  facilities  have  not  been  established  cooperative 
cold-storage  plants  conducted  by  a  number  of  farmers  in  a  commun- 
ity may  be  found  to  be  a  good  investment,  as  plants  of  that  kind  may 
be  used  also  for  the  purpose  of  manufacturing  ice  during  the  summer 
and  the  power  may  be  utilized  further  in  generating  electricity  for 
lighting. 

DRY  CURE  COMPARED  WITH  SWEET-PICKLE  OR  BRINE  CURE. 

There  are  two  methods  of  curing  pork — ^the  dry  cure  and  the  sweet- 
pickle  or  brine  cure.  The  dry  cure  is  preferred,  as  it  is  simpler  and 
requires  less  handling  of  the  meat,  as.  will  be  observed  from  the 
formulas  outlined  in  the  following  paragraphs.  The  sweet-pickle 
or  brine  cure  is  not  advocated  in  the  southern  sections  of  the  coun- 
try, in  view  of  the  uncertain  temperatures,  the  cure  being  retarded 
when  the  temperature  ranges  above  50®  F.,  causing  the  meat  to  spoil 
Dry -cured  meat  improves  with  age  and  is  better  several  months  after 
it  is  smoked.  Irrespective  of  the  curing  method  used,  it  is  advisable 
before  curing  to  rub  the  surface  of  the  meat  with  fine  salt  and  allow 
it  to  drain,  flesh  side  down,  for  from  6  to  12  hours. 

DRY-CURED  PORK. 

Formula  No,  I, — For  each  100  pounds  of  meat  use — 

8  pounds  salt 

2i  pounds  molasses  or  sirup,  warmed  slightly. 

2  ounces  saltpeter. 

3  ounces  black  pepper. 
2  ounces  red  pepper. 

Mix  the  ingredients  well.  Rub  the  mixture  over  the  meat  thor- 
oughly and  pack  it  away  in  a  barrel,  box,  or  on  a  table.  About  the 
third  day  break  the  bulk  and  repack  to  insure  thorough  contact  with 
the  cure  mixture,  then  allow  the  meat  to  remain  until  the  cure  is 
completed.  This  will  take  two  days  in  cure  for  each  poimd  that  the 
individual  pieces  of  meat  weigh;  for  example,  a  10-pound  ham  will 
take  20  days.  After  the  meat  has  cured  hang  it  in  the  smokehouse 
without  washing.  (See  p.  22  for  directions  for  smoking.)  When 
the  meat  is  packed  in  tight  barrels  the  liquid  formed  will  aid  in  cur- 
ing the  heavier  pieces  of  meat,  which  should  be  at  the  bottom. 

Some  persons  attempt  to  use  the  foregoing  formula  without  the 
saltpeter,  but  the  result  will  not  be  satisfactory.  The  saltpeter  should 
by  no  means  be  omitted. 
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SWBBT-PICKLB  OR  BRINE-CURED  PORK. 

Formula  No.  S. — For  each  100  pounds  of  meat  use — 

9  pounds  salt 

2^  pounds  sugar  or  4  pounds  molasses  or  sirup. 

2  ounces  siiltpeter. 

4i  gallons  water. 

If  the  weather  is  warm  10  pounds  of  salt  is  preferable. 

Allow  four  days  for  curing  each  pound  of  ham  or  shoulder  and 
three  days  for  each  pound  of  bacon  and  smaller  pieces.  For  example, 
a  15-pound  ham  will  take  60  days;  a  piece  of  bacon  weighing  10 
pounds,  30  days. 

All  the  ingredients  are  placed  in  the  water  and  thoroughly  stirred. 
The  brine  mixture  should  be  prepared  the  day  before  it  is  to  be  used, 
so  that  it  will  be  completely  dissolved.  Place  the  hams  on  the  bottom 
of  the  container,  shoulders  next,  bacon  sides  and  small  cuts  on  top. 
Cover  with  boards  weighted  with  stones  or  bricks,  as  iron  rusts  and 
stains  the  meat  Pour  the  pickle  in  and  be  sure  that  it  covers  the 
meat  thoroughly.  In  seven  days  take  out  all  the  meat,  remove  the 
pickle,  replace  the  meat  in  the  container,  weight  it  down,  then  cover 
again  with  the  pickle.  Bepeat  this  process  every  seven  days  until 
cure  is  completed. 

If  the  pickle  becomes  ropy,  take  out  all  the  meat  and  wash  it  and 
the  container  thoroughly.  Boil  the  ropy  pickle,  or,  better,  make 
new  pickle.  When  each  piece  of  meat  has  received  the  proper  cure, 
remove  it  from  the  pickle  and  wash  in  lukewarm  water.  String  it 
and  hang  it  in  the  smokehouse^  (See  p.  22  for  directions  for  smok- 
ing.) The  temperature  6i  the  smokehouse  should  not  exceed  120°  F. 
Smoke  the  meat  until  it  has  a  good  chestnut  color. 

CURING  SMITHFIELD  HAMS. 

The  following  method  for  producing  Smithfield  hams  has  been 
furnished : 

The  hams  are  placed  in  a  large  tray  ^f  fine  salt,  then  the  flesh 
surface  is  sprinkled  with  finely  ground  saltpeter  until  they  are  as 
white  as  though  covered  by  a  moderate  frost,  or,  say,  use  4  to  6 
ounces  of  the  powdered  saltpeter  to  each  100  pounds  of  green  hams. 

After  applying  the  saltpeter,  salt  immediately  with  the  fine  salt, 
covering  the  entire  surface  welL  Then  pack  the  hams  in  bulk,  skin- 
side,  ^own,  but  in  piles  not  more  than  3  feet  high.  In  ordinary 
weather  the  hams  should  remain  thus  for  three  days.  Then  break 
bulk  and  resalt  with  fine  salt.  The  hams  thus  salted  and  resalted 
should  now  remain  in  bulk  one  day  for  each  pound;  that  is,  a 
10-pound  ham  should  remain  10  days  and  in  like  proportion  of 
time  for  larger  and  smaller  sizes.    When  the  cure  is  complete  wash 
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with  tepid  water  until  the  hams  are  clean,  and  after  partially  dry- 
ing  rub  the  entire  surface  with  finely  ground  black  pepper.  They 
should  then  be  hung  in  the  smokehouse  and  the  important  operation 
of  smoking  begun.  The  smoking. should  be  done  very  gradually  and 
slowly,  extending  through  30  or  40  days. 

After  the  hams  are  cured  and  smoked  they  should  be  repeppered 
to  guard  against  vermin  and  then  be  bagged.  Such  hams  improve 
with  age  and  are  in  perfect  condition  when  1  year  old. 

PICKLED  PORK. 

Fatbacks  cut  into  suitable  pieces  for  curing  are  generally  treated 
in  the  following  manner:  The  pieces  of  meat  are  packed  in  a  con- 
tainer and  a  pickle  made  of  the  following  ingredients  is  poured  over 
the  meat :  To  4  gallons  of  water  add  10  pounds  of  salt  and  2  ounces 
of  saltpeter  for  each  100  pounds  of  meat. 

PICKLED  PIGS'  FEET. 

The  feet  may  be  used  for  pickled  pigs'  feet  or  pig's- foot  jelly. 

In  preparing  pickled  pigs'  feet,  place  them  in  salt  pickle  for  several 
days.  Then  boil  them  for  a  varying  length  of  time,  depending  upcm 
the  size  of  the  feet,  taking  care  to  remove  them  from  the  kettle  before 
the  separation  of  the  meat  from  the  bones.  Split  the  feet  l^igthwise, 
place  them  in  a  jar  or  other  receptacle,  and  cover  with  vinegar  to 
which  bay  leaves,  allspice,  and  whole  black  pepper  have  been  added. 

Pig's- foot  jelly  is  prepared  by  curing  the  feet  for  several  days  in 
salt  pickle,  after  which  they  shoidd  be  boiled  until  the  meat  separates 
from  the  bone.  Add  vinegar,  allspice,  and  pepper,  and  pack  into 
molds. 

MAKING  SAUSAGE. 

Trimmings  and  pieces  of  meat  which  otherwise  might  be  wasted 
may  be  converted  into  some  form  of  sausage.  Sausage  making  ifi  a 
trade  well  worth  learning.  Often  on  the  farm  when  animals  are 
butchered  for  home  consumption  portions  of  the  carcass  are  not  util- 
ized to  the  best  advantage.  A  demand  for  fresh  and  smoked  country 
sausage  always  exists,  and  it  is  just  as  important  for  every  farmer  to 
know  how  to  make  good  sausage  as  it  is  to  know  how  to  make  good 
hams  and  bacon. 

The  only  equipment  necessary  to  make  sausage  is  a  meat  cutter 
with  a  stuffer  attachment.  A  knife,  cord  string,  and  casings  or 
muslin  bags  also  will  be  needed.  Muslin  bags  can  be  made  of  any 
size,  but  the  most  convenient  are  12  inches  long  by  2  inches  in 
diameter.  When  sausage  is  stuffed  in  muslin  bags  they  should  be 
paraffined  after  stuffing.    Sausage  stuffed  in  muslin  bags  and  paraf- 
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fined  keeps  longer  and  better  than  in  casings.  Sausage  will  keep 
very  well  in  stone  crocks  or  tin  pans  if  a  layer  of  hot  lard  or  paraflSn 
is  poured  over  the  top. 

PURE  PORK  SAUSAGE. 

Good  pork  sausage  may  be  made  as  follows : 

2  ounces  fine  sage. 

1  ounce  ground  nutmeg. 

4  ounces  black  pepper. 

Cut  the  meat  into  small  pieces,  mix  and  add  the  spices,  and  then 
put  through  the  grinder,  using  the  small  plate.    After  it  is  well 


65  poumls  fresh  lean  meat. 
35  pounds  fat. 
If  pounds  salt. 


Fig.  12. — A  display  of  various  kinds  of  sausage. 

^ound,  mix  thoroughly  to  be  sure  that  it  is  uniformly  seasoned.  No 
water  .should  be  added  if  the  sausage  is  to  be  stored  away  in  bulk.  If 
it  is  to  be  stuffed  in  casings  a  little  water  may  be  necessary  to  soften 
the  meat  so  that  it  will  slip  easily  into  the  casings. 

SMOKED  OR  COUNTRY  SAUSAGE. 

The  following  ingredients  are  used  in  making  smoked  or  country 
sausage : 

85  pounds  lean  pork. 
15  pounds  beef. 

1}  or  2  pounds  salt. 

4  ounces  black  pepper. 

C^t  the  meat  into  small  pieces  and  sprinkle  seasoning  over  it,  then 
run  it  through  the  grinder,  using  the  small  plate.    Put  it  away  in  a 


1  ounce  red  pepper. 

1  ounce  sweet  marjoram. 

1  ounce  mace. 
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cool  place  for  from  24  to  36  hours,  then  add  a  little  water  and  stuff 
into  hog  casings  and  smoke  in  a  very  cool  smoke  imtil  a  dark-mahog- 
any color  is  obtained. 

FRANKFURT  OR  VIENNA  SAUSAGE. 

Frankfurt  or  Vienna-style  sausage  is  more  popular  with  the  manu- 
facturers and  the  trade  than  any  other  kind.    It  is  made  as  follows: 

70  pounds  beef.  -  2  ounces  nutmeg. 

30  pounds  pork  (not  too  lean),  i  ounce  black  pepper. 

20  pounds  water.  1  or  2  ounces  fed  pepper, 
li  or' 2  pounds  salt. 

Cut  the  beef  into  small  pieces,  salt  it,  and  allow  it  to  cure  for  48 
hours  in  a  cool  place.  Cut  the  pork  into  small  pieces  and  put  the 
beef  and  pork  through  the  grinder  together.  Put  into  a  container 
and  add  the  water  and  spices.  After  it  is  all  mixed  put  it  through 
the  grinder  again,  using  the  fine  plate.  Stuff  into  sheep  casings. 
After  the  sausage  is  stuffed  into  the  casings  by  means  of  the  thumb 
and  forefinger,  press  the  casing  together  at  about  4-inch  intervals. 
Twist  the  first  link  two  or  three  times.  The  nfext  link  made  should 
be  twisted  in  the  opposite  direction  to  keep  the  casing  from  imtwist- 
ing.  After  it  is  twisted  into  links,  hang  it  in  the  smokehouse  for 
about  2  hours  at  a  temperature  not  to  exceed  125°  F.  After  it  is 
smoked,  boil  it  for  5  or  10  minutes ;  then  plunge  it  into  cold  water 
and  hang  it  in  a  cool  place. 

BOLOGNA-STYLE  SAUSAGE. 

Bologna-style  sausage  is  used  extensively  for  lunches  on  picnics  or 
outings.  Its  keeping  qualities  are  excellent.  The  following  ingredi- 
ents are  used  in  making  it : 

60  pounds  cured  beef.  2  oiteees  mace. 

40  pounds  pork.  1  ounce  coriander. 

20  pounds  water.  4  ounces  black  pepper, 
li  or  2  pounds  salt. 

Grind  the  beef  and  let  it  cure  for  24  hours  in  a  cool  place,  then 
grind  it  very  fine.^  Put  the  pork  through  the  grinder,  using  the 
medium  plate.  Then  put  the  beef  and  pork  together  into  a  container 
and  add  the  spices  and  water.  Mix  thoroughly  until  it  takes  on  a 
dull  color  and  becomes  sticky.  Stuff  into  weasands,  large  beef  cas- 
ings, or  in  beef  rounds.  This  sausage  can  also  be  stuffed  into  muslin 
bags  and  paraffined.  It  will  keep  perfectly  prepared  in  this  way. 
Allow  it  to  hang  about  20  minutes  in  a  cool  place.  Smoke  for  about  2 
hours,  or  imtil  a  good  color  is  obtained,  at  a  temperature  not  to  exceed 

*  Beef  should  be  ground,  salt  and  seasoning  added,  and  the  bulk  stored  away  for  two 
24  to  48  hours  before  using  it  for  sausage.  Fresh  meat  stuffed  into  casings  and  smoked, 
inTariably  spoils. 
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140^  F.  After  the  bologna  is  ^moked  it  should  be  cooked,  the 
weasands  and  rounds  about  30  minutes,  and  the  larger  bolognas  about 
IJ  hours,  at  a  temperature  of  160®  F.  To  tell  when  bologna  is  cooked 
enough,  squeeze  it  in  the  hand,  and  if  done  it  will  squeak  when  the 
pressure  is  released.  Place  in  cold  water  for  about  30  minutes  and 
then  hang  it  up  in  a  cool  place  to  keep. 

BLOOD   SAUSAGE. 

Blood  sausage  is  made  of  the  following  ingredients : 


25poaDds  cored  back  fat  or  shoulder  fat. 
7  pounds  cured  fat  skins. 
6  pounds  blood. 
i  pound  onions. 


1  pound  salt 
i  ounce  white  pepper. 
1  ounce  sweet  marjoram. 
1  ounce  cloves. 


Cook  the  fat,  which  has  been  dry-cured  or  sweet-pickled,  for  about 
1  hour  and  the  skins  2  hours  at  a  temperature  of  200®  F.  When 
cooked  put  through  grinder,  using  small  or  medium  plate.  Put  into 
a  container,  add  blood  and  seasoning,  and  mix  thoroughly.  Stuff  into 
*  large  beef  casings  and  boil,  in  the  same  water  that  the  meat  was 
cooked  in,  until  the  sausage  floats.  Dip  the  sausage  into  cold  water 
and  hang  away  to  cool. 

HEADCHEESB. 

The  head  is  frequently  used  for  making  headcheese.  The  head 
should  be  shaved  clean,  the  snout  skinned  and  nostrils  cut  off  just  in 
front  of  the  eyes.  Cut  out  the  eyes  and  eardrums.  The  fattest  part 
should  be  used  for  lard.  When  the  head  is  cleaned,  soak  it  in  water 
for  some  time  to  extract  the  blood  and  dirt.  After  the  head  is 
thoroughly  cleaned  cover  it  with  water  and  boil  until  the  meat  sep- 
arates from  the  bones.  Tongues  may  be  cooked  with  the  head.  When 
thoroughly  cooked  take  out  the  meat,  saving  the  liquor  for  future 
use.  Chop  the  meat  up  fine.  Season  with  the  following  for  every  50 
pounds  of  meat : 


2  gallons  of  the  liquor. 
li  pounds  salt 

3  ounces  black  pepper. 


1  ounce  red  i)epper. 
4  ounces  ground  cloves. 


All  should  be  mixed  thoroughly  so  that  proper  seasoning  is  ob- 
tained. If  casings  are  available,  stuff  the  mixture  into  large  beef 
casings.  A  hog  stomach,  after  it  is  thoroughly  cleaned,  may  be  used. 
If  the  meat  is  stuffed  into  casings  it  should  be  boiled  again  in  the 
same  liquor  in  which  the  meat  was  boiled.  The  meat  in  the  casings 
should  be  boiled  until  it  floats,  then  placed  in  cold  water  for  a  shoft 
time.  Store  it  away  in  a  clean,  cool  place  on  a  shelf  or  table.  Place  a 
board  over  the  meat  in  the  casings  with  a  weight  on  top  in  order  to 
hold  the  shape  and  to  prevent  the  moisture  from  collecting  in  one 
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spot.    If  there  are  no  casings  available  in  which  to  stuff  the  meat  it 
should  be  kept  in  shallow  pans. 

LIVER  PUDDING. 

All  the  odds  and  ends  of  trimmings  not  used  for  sausage,  result- 
ing from  cutting  up  the  hog  carcass,  may  be  used  in  making  liver 
pudding.  The  head,  if  used,  should  be  cleaned  as  previously  de- 
scribed imder  "  Headcheese."  The  jowl  should  be  cut  off  and  salted 
down.  The  head,  liver  cut  into  slices  and  some  beef  or  veal,  if  any  is 
at  hand,  should  be  put  into  a  kettle  and  boiled.  The  skin  which  has 
been  cut  from  the  fat  also  can  be  boiled  with  this  meat.  The  skin 
will  cook  more  quickly  than  the  meat,  so  that  it  should  be  put  into  a 
<;loth  sack"  and  removed  when  thoroughly  cooked.  Livers  also  cook 
in  a  very  short  time  and  should  be  removed.  The  meat  should  cock 
until  it  falls  from  the  bones.  All  the  meat  except  the  skin  and  liver 
should  be  ground,  using  the  smaller  grinder  plate.  To  40  pounds  of 
meat  add  about  1  gallon  soup  (the  broth  the  meat  was  cooked  in)  and 
the  following  seasoning : 

li  pounds  salt. 

3  ounces  sweet  marjoram. 

1  ounce  allspice. 

The  seasoning  should  be  worked  into  the  meat.  This  finished 
product  can  be  put  into  jars  covered  with  paraffin  or  stuffed  into  beef 
rounds.  When  stuffed  into  casings  it  should  be  cooked  imtil  it  floats 
in  the  same  water  in  which  the  •meat  was  cooked.  Then  place  in  cold 
water  until  it  is  thoroughly  cooled. 

SUMMER  SAUSAGE. 

The  following  ingredients  are  used  to  make  summer  sausage: 


1  ounce  black  pepper. 
Garlic  or  onion.  If  desIrecL 


25  pounds  cured  beef  free  from 
sinews. 
15  pounds  pork  trimmiugs. 


6  ounces  white  pepper. 

1  ounce  whole  black  pepper. 

1  ounce  whole  mustard  seed. 


This  sausage  can  be  made  in  cold  weather  only.  All  the  meat  is 
put  through  the  grinder  and  spices  added.  No  salt  is  needed,  the 
cured  beef  being  salty  enough.  Mix  it  all  thoroughly  until  it  is 
evenly  seasoned.  Spread  it  out  in  a  cool  place  and  leave  it  for  from 
36  to  40  hours,  then  stuff  it  into  hog-bimg  casings  and  let  hang  over- 
night. Smoke  over  very  cool  smoke  for  several  days.  This  sausage 
can  be  kept  in  a  dry  place  the  year  round.  If  it  gets  moldy,  simply 
wipe  the  mold  off. 

SMOKING  CURED  MEAT. 

The  process  of  smoking  helps  to  preserve  the  meat.  Smoking  also 
gives  a  desirable  flavor  to  the  meat  if  it  is  smoked  properly  and  witii 
the  right  kind  of  fuel. 
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THE  SMOKEHOUSE. 

The  smokehouse  can  be  made  of  any  size  and  of  the  kind  of  mate- 
rial suitable  to  the  demands  of  the  owner.  If  a  very  small  quantity 
of  meat  is  to  be  smoked  once  a  year,  a  barrel  or  a  box  (fig.  13)  will 
answer.  On  the  other  hand,  if  a  considerable  quantity  of  meat  is 
smoked  and  the  house  is  to  be  permanent,  it  should  be  built  of  brick, 
concrete,  or  stone  to  be  fireproof  (fig.  14).  A  small  building  can 
be  used  if  care  is  taken  to  confine  the  fire  in  an  iron  kettle  to  the 
center  of  the  room.  The  safest  method  is  to  construct  a  fire  pit  out- 
side the  house  and  pipe  the  smoke  into  the  house.  The  pipe  running 
from  the  pit  to  the  house  should  be  buried  to  prevent  crushing. 


Fia.  18. — A  type  of  smokdiouse  that  can  be  constructed  quickly. and  cheaply. 

A  smokehouse,  6  by  8  feet,  14  feet  high,  will  give  best  results  for 
general  farm  use.  Ventilation  should  be  provided  to  carry  oflP  the 
warm  air  and  prevent  overheating  the  meat.  Small  openings  under 
the  eaves  or  a  chimney  in  the  roof  will  control  ventilation.  If 
arrangements  can  not  be  made  to  have  a  fire  pit  outside  the  house, 
it  should  be  built  on  the  floor  and  a  metal  sheet  constructed  to  shield 
the  meat  If  the  meat  is  hung  6  or  7  feet  above  the  fire,  the  shield 
will  not  be  necessary,  as  at  that  height  the  meat  will  get  the  benefit 
of  the  thick  smoke  and  still  hang  beyond  the  reach  of  the  flame. 

THE  FUEL. 

Green  hickory  or  maple  wood  is  the  best  fuel  for  smoking.  Hard 
wood  is  preferable  to  soft  wood.  Resijjous  woods  should  never  be 
nsed,  as  they  give  an  objectionable  flavor  to  the  meat.  Corncobs  may 
be  used,  but  they  deposit  carbon  on  the  meat,  giving  it  a  dirty  ap- 
pearance. 
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SMOKING. 

Meats  which  have  been  cured  by  the  dry -cure  method  for  the  proper 
length  of  time  are  ready  for  smoking.  Meats  which  have  been  cured 
by  the  sweet-pickle  or  brine  method  should  be  removed  from  the 
pickle  and  soaked  for  half  an  hour  in  clean  water.  If  meat  has 
overcured  by  remaining  in  pickle  longer  than  the  allotted  time,  soak 
for  half  an  hour  as  recommended  and  three  minutes  extra  for  each 
day  overtime  for  which  it  has  remained  in  the  pickle.     Such  meat 


Fig.  14. — A  farm  smokehouse,  fireproof  and  fairly  tl^bt 

has  become  pickle-soaked  and  its  quality  imp^-ired.     After  soaking, 
rinse,  fasten  the  strings  securely,  and  hang  in  the  smokehouse. 

Hang  the  pieces  so  that  they  do  not  touch.  This  allows  proper 
coloration  of  the  meat  to  occur  and  gives  good  opportunity  for  circu- 
lation of  the  smoke.  Keep  the  fire  going  continuously  if  smoking  is 
to  be  completed  in  one  operation,  holding  the  temperature  as  even  as 
possible  and  not  allowing  it  to  go  beyond  120''  F.  From  36  to  48 
hours  may  produce  a  satisfactory  color,  but  if  it  is  intended  to  keep 
the  meat  until  well  aged,  longer  and  slower  smoking  is  desirable. 
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(Some  of  the  old,  family  methods  call  for  light,  intermittent  smoking 
throughout  six  weeks.) 

During  warm  weather  it  is  better  to  start  a  fire  e^very  other  day 
rather  than  heat  the  meat  too  much.  ^In  the  winter,  however,  if 
the  fire  is  not  kept  going,  the  meat  may  cool  and  the  smoke  will  not 
penetrate  properly.  As  soon  as  the  meat  is  thoroughly  smoked, 
open  the  doors  and  ventilator  in  order  to  cool  the  meat.  When  the 
meat  is  smoked  it  may  hang  in  the  smokehouse,  but  it  is  better  that 
it  should  be  wrapped  and  sacked. 


Fig.  15. — Meat  hanging  in  a  smokehouse. 

The  Vise  of  "liquid  smoke"  has  become  more  or  less  generally 
practiced  in  various  sections  of  the  country.  ^The  Federal  meat- 
inspection  regulations  prohibit  its  use  in  packing  houses  where  in- 
spection is  maintained.  Meat  prepared  by  farmers  on  the  farms 
is  prohibited  by  the  above-mentioned  regulations  from  interstate  ■ 
shipment  if  it  has  been  subjected  to  liquid-smoke  treatment. 

STORING  SMOKED  MEATS. 

After  it  is  hard  and  firm,  smoked  meat  may  be  wrapped  in  heavy 
paper  and  put  into  muslin  sacks.  It  is  very  important  that  the  top 
of  the  sack  be  tied  properly  to  keep  insects  but.  Before  the  hams 
or  strips  of  bacon  are  placed  in  the  sacks,  remove  the  strings  from 
the  hams.    There  is  a  great  tendency  to  use  the  same  strings  to  hang 
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up  the  meat  after  it  is  sacked  as  were  used  to  hang  it  while  smoking. 
It  is  impossible  to  tie  the  top  of  the  sack  and  make  it  insect  proof 
if  a  string  from  the  meat  passes  through  the  paper  and  sticte  out 
at  the  top.  In  tying  the  top  of  the  sack  make  a  double  wrap  before 
tying  a  knot,  which  will  prevent  the  entrance  of  any  insects.  Each 
sack  may  then  be  painted  with  yellow  wash,  used  to  protect  them, 
and  hung  up  for  future  use.  Never  stack  hams  and  bacons  in  a  pile 
after  yellow  wash  has  been  applied. 

RECIPE  FOR  YELLOW  WASH. 

For  100  pounds  hams  or  bacon  use — 

3  pounds  barium  sulphate.  I  li  ounces  chrome  yeUow. 

1  ounce  glue  (dry).  |  6  ounces  flour. 

Half  fill  a  pail  w^th  water  and  mix  in  the  flour,  breaking  up  all 
lumps  thoroughly.  Mix  the  chrome  yellow  in  a  quart  of  water  in  a 
separate  vessel,  add  the  glue  and  pour  both  into  the  flour-and- water 
mixture.  Bring  the  whole  to  a  boil  and  add  the  barium  sulphate 
slowly,  stirring  constantly.  Make  the  wash  the  day  before  it  is  re- 
quired.   Stir  it  frequently  while  using,  and  apply  with  a  brush. 

DIRECTIONS  FOR  COOKING  AN  OLD  HAM. 

Soak  several  hours,  thoroughly  remove  all  mold  and  loose  pieces, 
and  rinse  well. 

Cover  with  cold  water,  add  two  tablespoonf uls  of  vinegar,  one-half 
cup  brown  sugar,  four  cloves  and  one  bay  leaf,  and  heat  to  boiling. 
(The  amount  of  cloves  and  bay  leaf  may  be  increased  if  desired,  espe- 
cially for  larger  hams.) 

Reduce  the  heat  to  a  constant  simmer  and  allow  to  cook  at  this  tem- 
perature at  the  rate  of  20  minutes  for  each  pound  weight. 

Remove  from  the  fire,  but  keep  the  ham  in  the  liquor  in  which  it 
was  cooked,  until  cold;  then  remove  from  the  container  and  allow  to 
drain. 

Take  off  the  skin,  score  the  fat  in  inch  blocks,  and  cover  with  a 
coating  of  brown  sugar  and  crumbs.    Stick  with  cloves  1  inch  apart 

Bake  in  a  slow  oven  until  nicely  browned,  basting  at  intervals  with 
'  one-half  cup  of  water  and  one  tablespoonf  ul  of  vinegar. 

SHIPPER'S  CERTIFICATE. 

Farmers  who  ship  their  cured  meats  must  comply  with  official 
State  and  Federal  regulations.  Below  appears  a  sample  shipper's 
certificate  such  as  must  be  used  in  interstate  shipments  of  unin- 
spected meat  or  meat  food  products  which  are  from  animals  slaugfa- 


Digiti 


zed  by  Google 


Pork  on  the  Farm.  27 

tered  by  the  farmer  on  the  farm.  In  providing  blahk  certificates 
for  the  purpose  this  sample  should  be  followed.  In  size  it  should  be 
5J  by  8  inches. 

SHIPPER'S  CBRTIPICATB. 

Date ,  19 

Name  of  carrier 

Shipper 

Point  of  shipment 

Consignee 1 

Destination 

I  hereby  certify  that  the  following-described  uninspected  meat  ox  meat  food 
products  are  from  animals  slaughtered  by  a  farmer  on  the  farm,  and  are  offered 
for  transportation  In  interstate  or  foreign  conmierce  as  exempted  from  inspec- 
tlMi  according  to  the  act  of  Congress  of  June  30,  1006,  and  at  this  date  they 
are  sound,  healthful*  wholesome,  and  fit  for  human  food,  and  contain  no  pre- 
servative or  coloring  matter  or  other  substance  prohibited  by  the  regulations 
of  the  Secretary  of  Agriculture  governing  meat  inspection. 

Amount  and  weight. 
Kind  of  product 

(Signature  of  shipper.) 

(Address  of  shipper.) 

Two  copies  of  this  form  to  be  presenteil  to  the  common  carrier  with  each 
shipment 

ECONOMIC  SUGGESTIONS  ON  KILLING  AND  CURING. 

Cleanliness  is  the  most  important  factor  in  butchering  and  in  curing 
meats.    Meat  very  easily  becomes  tainted. 

Savu  all  pieces  of  meat  for  sausage.  There  are  many  ways  of 
converting  it  into  a  palatable  product. 

All  waste  fat,  trimmings,  and  skin  should  be  rendered  and  the 
product  used  to  make  soap. 

Bones  should  be  crushed  or  ground  for  chicken  feed. 

Never  put  meat  in  to  cure  before  the  animal  heat  is  out  of  it. 

Always  pack  meat  skin-side  down  when  in  the  curing  process, 
except  the  top  layer  in  a  brine  cure,  which  should  be  turned  flesh- 
side  down. 

Keep  close  watch  of  the  brine,  and  if  it  becomes  "  ropy,"  change  it. 

Do  not  forget  to  turn  or  change' meat  several  times  during  the 
caring  procesa 
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The  fat  of  dry-cured  meat  sometimes  becomes  yellow,  but  that  does 
not  make  it  unwholesome. 

It  takes  more  time  to  smoke  dry-cured  than  brine-cured  pork. 

Slow  smoking  is  much  better  than  rapid  smoking,  and  there  is  less 
chance  of  causing  the  meat  to  drip. 

If  meat  becomes  moldy,  brush  oif  the  mold  with  a  stiff  brush  or 
trim  the  moldy  parts  off  with  a  knife. 

Be  sure  that  meat  is  thoroughly  cooled  before  sacking. 

The  seasoning  of  sausage  is  generally  governed  by  taste. 

Fresh  sausage  can  be  kept  under  a  covering  of  lard  for  a  number 
of  days. 

HOME  CANNING  OF  PORK  AND  PORK  PRODUCTS. 

While  the  curing  of  meat  with  salt,  followed  by  smoking,  is  in 
universal  use  and  has  been  known  as  far  back  as  records  go,  the 
canning  of  meats,  although  relatively  new,  has  become  one  of  the 
most  important  methods  of  food  preservation. 

This  method  has  been  made  practicable  by  the  introduction  of  small 
steam-pressure  cookers,  suitable  for  use  in  the  home,  and  which  make 
the  process  much  more  safe.  By  their  use  all  kinds  of  home  products, 
whether  aninial  or  vegetable,  can  be  preserved  successfully  in  an  at- 
tractive, palatable,  and  economical  way.  On  the  farm,  where  often 
fresh  meat  can  not  be  bought  readily,  the  value  to  the  housekeeper 
of  such  a  supply  of  provisions  always  available  can  not  be  over- 
estimated. 

STBAM-PRESSURE  COOKER  OR  CANNER  NECESSARY. 

For  the  successful  canning  of  meats  a  steam-pressure  cooker  (fig. 
16)  is  necessary,  as  only  by  its  use  can  the  required  temperature  for 
properly  sterilizing  meats  be  obtained.  The  needed  temperature 
is  250°  F.,  equivalent  to  steam  pressure  at  15  pounds  per  square  inch. 

The  use  of  the  pressure  cooker  in  the  household  is  not  confined  to 
canning,  for  with  it  daily  ineals  can  be  prepared  in  much  less  time 
than  by  ordinary  methods  of  cooking  and  its  cost  saved  many  times 
over.^ 

Canning  meat  without  steam  pressure  is  not  safe  on  account  of 
the  danger  of  imperfect  sterilization  and  consequent  spoilage. 

Meat  can  be  canned  in  either  tin  or  glass.  With  glass  the  very  best 
quality  of  jar  rubbers  must  be  used,  as  meats  will  not  keep  if  the 
rubber  ring  is  cracked  or  damaged,  so  that  air,  and  with  it  bacteria, 
can  enter. 

*  Instructions  for  cooking  meals  In  steam-presure  cooker  can  be  had  from  Office  of 
Extension  Work,  South,  States  Relatio::;.  Service,  United  States  Department  ot  Agri- 
culture, Washingrton,  D.  C. 
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HOW  TO  USE  THE  STEAM-PRESSURE  COOKER  OR  CANNER. 

Pressure  cookers  should  be  of  standard  quality,  constructed  to 
maintain  uniformly  at  least  15  or  20  pounds  of  pressure  and  be  tested 
for  considerably  higher  pressures  to  insure  safety  to  the  operator. 
The  home  steam-pressure  cooker  consists  of  a  kettlelike  receptacle 
with  a  lid  that  can  be  securely  fastened,  making  a  steam-tight  joint. 
It  is  fitted  with  a  gauge  recording  the  steam  pressure  per  square 
inch,  generally  expressed  in  pounds.  A  thermometer  giving  the 
inside  temperature  is  sometimes  attached.    There  must  be  a  safety 


FlG.  16. — Two  types  of  pressurt*  cookers  in  common  use. 

valve  for  the  escape  of  steam  as  soon  as  the  pressure  reaches  a  cer- 
tain number  of  pounds  per  square  inch.  In  some  cookers  this  safety 
valve  is  adjustable  as  to  the  pressure  reached  before  it  "  blows  off.'' 
There  must  also  be  a  pet  cock  through  which  air  and  steam  can  be 
let  out,  thus  reducing  the  pressure  to  zero  before  opening  the  cooker ; 
otherwise  the  person  attempting  to  unfasten  the  cover  may  be  se- 
riously scalded. 

When  the  women  do  the  canning,  and  if  it  is  desired  also  to  use 
the  pressure  cooker  in  the  preparation  of  daily  meals,  an  aluminum 
pressure  cooker  may  be  preferred  on  account  of  not  being  so  heavy 
to  lift  as  those  made  of  boiler  steel. 
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PREPARATION  OF  PORK  FOR  CANNING. 

Handle  all  meats  in  a  cleanly  manner.  As  soon  as  the  animal  heat 
has  disappeared  the  meat  may  be'  prepared  for  canning.  It  should 
always  be  cooked  first — roasted,  fried,  broiled,  baked,  or  stewed- 
just  as  though  for  immediate  serving,  so  that  the  flavor  can  be  largely 
retained  (fig.  17).  If  raw  meat  is  packed,  the  time  for  sterilization 
will  have  to  be  prolonged  considerably  and  the  can  will  contain  boiled 
or  steam-cooked  meat.    On  the  other  hand,  if  the  meat  is  roasted, 

fried,  or  otherwise  prepared 
and  hot  gravy  stock  is 
added,  the  time  required  for 
sterilization  will  not  be  so 
long,  and  when  the  can  is 
opened  it  will  contain  the 
roasted,  fried,  or  otherwise 
prepared  meat  with  the  fla- 
vor of  the  freshly  cooked 
product. 

Season  the  meat  accord- 
ing to  individual  taste  and 
cook  it  thoroughly.  What- 
ever method  is  chosen,  the 
meat  should  be  cooked  ten- 
der and  not  be  red  in  the 
center. 

From  the  hog  carcass  the 
head   may   be  cleaned   and 
used     for    headche^e    and 
canned;  the  brains  may  be 
soaked  in  salted  water  to  re- 
move any  blood,  then  fried 
or  otherwise  prepared,  and 
canned.    The  tongue  may  be 
lightly    salted,   boiled,   and 
canned ,  with   a   little  meat 
jelly  added.     The  cleaned  snout  may  be  boiled,  pickled,  and  canned. 
The  feet,  after  scalding  and  thorough  cleaning,  may  be  boiled,  pickled, 
and  canned.    The  liver  may  be  soaked  in  salted  water  and  cleaned 
carefully ;  then,  after  the  large  veins  have  been  removed,  it  should  be 
sliced  or  diced  and  fried,  used  for  liver  sausage,  or  for  liver  paste,  and 
canned.     The  kidneys,  having  been  split  open  and  the  little  sac  in  the 
center  removed,  should  be  soaked  in  several  changes  of  salted  water, 
sliced,  and  fried,  or  cut  into  cubes,  stewed,  and  then  canned.    .  The  large 
intestines  may  be  cleaned,  scalded,  scraped,  soaked  in  several  changes 
of  salted  water,  made  into  chitterlings,  fried  or  boiled,  and  canned. 


Fig.  17. — Hams  In  pan  ready  for  roasting. 
Results  are  more  satisfactory  when  meat  Is 
cooked  before  canning.  Cooked  meats  Improve 
in  the  processing,  while  raw  meats  become  less 
attractive  after  processing  and  standing  In 
storage. 
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The  heart  should  be  cleaned  from  blood  clots,  the  coarser  veins  re- 
moved, sliced,  and  made  into  goulash  or  spiced  heart,  or  it  may  be 
sliced  or  diced,  fried,  and  then  canned.  After  the  lard  is  rendered  the 
remaining  cracklings  may  be  canned,  if  desired,  for  crackling  bread. 
The  clean  skin,  cut  from  the  fat  used  for  lard,  should  be  soaked  in 
several  changes  of  cold  water,  then  with  just  water  enough  added  to 
cover  the  skin,  cooked  for  one  hour  at  10  pounds'  pressure.  The 
liquid  should  then  be  strained  through  a  double  layer  of  cheesecloth 
and  allowed  to  cool.  When  cold  the  grease  can  be  easily  removed 
from  the  top  and  the  resulting  stock  will  be  thick  enough  to  jelly. 
It  can  be  reheated  and  canned  like  soup  and  later  be  used  as  gelatin 
for  puddings,  etc.,  or  it  can  be  used  as  addition  to  soups  and  gravies. 
The  thoroughly  boiled  skin  can  be  chopped  up  and  mixed  with  other 
meat  scraps  for  use  in  making  scrapple  or  similar  dishes. 

The  bones  cut  from  the  fresh  meat  or  from  the  roasted  meat  may 
be  utilized  for  soup  stock,  although  they  will  not  give  so  much  or  so 
rich  a  soup  as  that  made  from  beef.  The  soup  stock  may  be  canned. 
The  hams,  shoulders,  tenderloin,  backbone,  and  spareribs  may  be 
roasted,  sliced,  and  packed  in  cans.  (The  bones  should  be  removed 
before  canning.)  Add  hot  gravy  stock  to  fill  all  spaces  between  the 
meat  pieces.  Seal  and  process.  Sausage,  made  from  pork,  may  be 
put  into  casings  or  made  into  little  cakes,  fried  and  canned.  The  side 
meat  and  fatback  may  be  cured  or  salted  and  kept  in  this  way.  If  the 
cured  bacon  or  side  meat  does  not  keep  well  through  the  summer,  as 
sometimes  happens  in  the  warmer  parts  of  the  country,  it  may  be 
sliced  about  one-fourth  inch  thick,  dipped  in  beaten  eggs,  and  fried 
to  a  nice  brown  color,  then  packed  in  cans  and  processed  like  other 
cooked  meat. 

In  some  places  the  blood  of  the  butchered  hog  is  used  as  food.  The 
blood  is  first  beaten  with  an  egg  beater  or  mayonnaise  beater  as  soon 
as  taken  from  the  butchered  animal.  It  is  then  strained  and  mixed 
with  barley  or  hominy  grit,  a  little  finely  diced  fat  pork,  some  milk, 
raisins  cleaned  and  scalded,  sugar,  and  spices.  It  is  then  put  into 
well-cleaned  casings  until  half  full,  after  which  the  casings  are  tied 
or  sewed  at  the  ends  and  slowly  boiled  in  plenty  of  water  for  1 J  hours. 
The  blood  may  also  be  made  into  blood  pudding.  Either  the  blood 
sausage  or  pudding  may  be  canned. 

Thus  every  part  of  the  hog  suitable  for  human  food  may  be  saved 
and  canned ;  the  by-products,  which  too  often  are  wasted  in  ordinary 
farm  butchering,  may  more  than  pay  for  the  extra  labor  and  the 
containers  needed  for  canning  all  the  animal 

CONTAINERS. 

Some  people  prefer  to  use  glass  jars  for  containers,  although  tin 
cans  are  used  in  many  homes,  especially  in  the  Southern  States.    If 
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glass  jars  requiring  rubber  rings  are  used  the  highest  quality  of  rings 
should  be  procured.  With  hermetic-seal  jars,  be  sure  that  the  sealing 
composition  on  the  cap  is  unbroken.  For  some  jars  it  is  necessary 
to  use  a  special  machine  to  put  the  cover  on  and  seal  the  jar. 

CANNING  IN  TIN  CANS. 

There  are  two  types  of  tin  cans  in  general  use,  the  "  cap-and-hole  " 
can  and  the  "  sanitary  "  can.  Either  of  these  may  be  had  as  plain  tin 
cans  or  inside-lacquered  tin  cans.  If  an  acid,  like  vinegar,  has  been 
used  in  the  preparation  of  the  meat  to  be  canned,  the  inside-lacquered 
can  should  be  used. 

For  sealing  the  cap-and-hole  can  it  is  necessary  to  use  a  capping 
steel  and  a  tipping  copper.  The  capping  steel  must  correspond  in 
size  to  the  hole  in  the  can  and  should  fit  the  cap  to  be  used.  A  suit- 
able apparatus  for  heating  these  irons  is  needed,  and  some  solder  and 
flux  must  also  be  provided. 

For  the  sanitary  cans  it  is  necessary  to  have  a  mechanical  sealer 
(for  home  use  a  hand  sealer  may  be  used)  by  which  the  whole  top  is 
put  on  in  one  operation. 

To  make  flux. — Put  some  conmiercial  muriatic  acid  into  a  glass  or 
crockery  vessel  (a  metal  container  will  not  do),  add  strips  of  sheet 
zinc  (old  zinc  jar  tops  from  which  the  glass  lining  has  h§&^  removed 
will  do)  until  no  more  can  be  dissolved.  Add  to  this  an^fual  quan- 
tity of  water  and  strain  through  a  piece  of  muslin.  Thfe  is  called 
flux  and  should  be  used  with  care.  When  canning,  have;  some  flux 
in  a  saucer  or  other  container  in  which  to  clean  the  soldc^'ing  tools. 
Keep  separately  in  a  glass  bottle,  properly  labeled,  th§  quantity 
which  will  be  needed  for  sealing  the  cans. 

Capping  steel  and  coppcr.^Z^apping  steel  and  copper  should  be 
kept  coated  with  solder  in  order  to  make  the  solder  flow  evenly  when 
sealing.  It  may  be  necessary  to  clean  them  with  coarse  sandpaper 
or  even  with  a  file,  but  care  must  be  taken  to  see  that  the  edges  are 
kept  true.  For  coating  the  steel  and  copper  with  solder  prepare  a 
handful  of  powdered  sal  ammoniac  mixed  with  a  few  pieces  of  solder 
and  put  into  a  can.  Heat  the  already  smoothed  capping  steel  or  tip- 
ping copper*  until  almost  red  hot,  dip  into  the  flux  and  then  into  the 
sal  ammoniac  and  solder,  turning  it  about  and  rubbing  until  bright 
and  well  coated  with  solder,  then  dip  in  the  flux  again. 

Filling  the  cans. — Tin  cans  must  be  washed  clean  in  warm  water, 
rinsed,  and  then  with  the  caps  immersed  from  10  to  15  minutes  in 
boiling  water  to  remove  all  dirt  or  chemicals  that  may  be  clinging  to 
the  tin.  Eemove  from  the  water  and  drain.  Never  use  rusty  cans. 
If  sanitary  cans  are  used,  the  tops  must  not  be  put  into  water,  but 
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should  be  wiped  with  a  damp  cloth  just  before  putting  them  on  the 
cans  and  sealing  them. 

Cut  the  meat  into  sizes  according  to  can  openings  and  pack  in  the 
cans  (fig.  18),  filling  them  within  one-half  an  inch  of  the  top,  then 
pour  in  boiling  hot  gravy  to  fill  all  spaces  between  the  slices  of  meat 
(fig.  19).  Do  not  fill  can  entirely  full,  but  leave  from  one- fourth  to 
one-half  inch  of  space  at  the  top  of  the  can.  If  there  is  not  gravy 
enough,  boiling  water  or  soup  stock  may  be  added.  Wipe  the  can 
top  absolutely  clean,  and  especially  the  grooves  around  the  opening, 
which  must  be  entirely  free  from  grease.  It  is  best  to  use  a  small 
piece  of  cloth  dipped  in  boiling  water  for  removing  the  grease.  Wipe 
drv  with  a  clean  cloth. 


Fig.  18. — Packing  meat  in  cans. 

Sealing  the  caps  in  place. — Wipe  the  caps  and  place  them  on  the 
cans.  Apply  flux  carefully  around  the  edge  of  cap  in  the  groove 
with  a  small  brush  or  a  little  mop  made  by  tying  a  small  piece  of 
cloth  around  a  small  stick.  The  flux  is  used  to  make  the  solder  ad- 
here to  the  tin.  Apply  the  clean,  hot,  capping  steel,  holding  the 
cap  in  place  with  the  center  rod.  As  the  steel  is  lowered  turn  steadily 
until  the  solder  flows,  hold  the  rod  firmly  and  lift  the  steel  with  a 
sudden  twist  to  swing  the  melted  solder  around  the  groove  evenly. 
Keep  the  center  rod  on  the  cap  until  the  solder  sets,  which  will  take 
only  a  few  seconds. 

Exhausting. — Exhausting  is  driving  out  the  surplus  air  before  com- 
pletely sealing  the  can.  This  is  done  to  prevent  possible  swelling 
of  the  can  from  the  expansion  of  the  air,  which  might  cause  it  to  be 
taken  for  a  "swell"  indicating  spoilage  due  to  bacterial  action. 
Furthermore,  the  presence  of  air  may  cause  the  canned  material  to 
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act  on  the  tin  and  produce  salts  of  tin,  which  are  objectionable  from 
the  standpoint  of  health.  If  cold  meat  is  placed  in  the  cans,  it  will 
always  be  necessary  to  exhaust.  Place  the  cans  in  a  wire  tray  and 
lower  into  boiling  water  to  within  1  inch  of  the  top  for  from  5  to  8 
minutes,  or  just  long  enough  to  cause  the  contents  of  the  can  to  be 
heated  to  180°  F.  Exhausting  is  not  necessary,  however,  if  meat  is 
placed  hot  in  cans  and  boiling  gravy  added,  as  the  steam  from  the 
hot  gravy  will  drive  out  the  air,  and  the  cans  should  then  be  sealed 
at  once.  When  sanitary  cans  are  used  the  exhausting  is  done  before 
the  top  is  put  on.  . 

Tipping. — Close  the  small  hole  in  the  cap  immediately  after  ex- 
hausting or,  if  filled  with  hot  meat  and  gravy,  immediately  after 
capping.    Apply  flux  as  for  capping  and  use  a  little  wire  solder  (bar 


Fig.  19. — Adding  gravy  to  meat  in  cans. 

solder  can  be  used  in  case  the  wire  solder  is  not  at  hand).  Hold  the 
solder  with  the  left  hand  near  the  hole  and  barely  touch  with  the 
hot  copper  after  it  has  been  dipped  in  the  flux,  so  that  only  a  bead 
will  drop  and  cover  the  hole. 

Testing  for  leaks. — As  it  is  essential  that  the  soldering  shall  com- 
pletely seal  the  cans,  it  is  necessary  to  test  the  cans  before  processing 
(sterilizing)  in  order  to  be  sure  there  are  no  leaks.  If  the  cans  have 
been  filled  too  full  or  a  piece  of  meat  touches  the  top,  it  is  almost 
impossible  to  seal  effectively,  and  little  pinholes  will  be  formed  in  the 
melted  solder.  The  center  rod  of  the  capping  steel  should  never  be 
so  pointed  that  it  closes  the  little  venthole  entirely  when  sealing  a 
can  containing  hot  liquid,  because  the  steam  formed  is  liable  to 
escape  through  the  melted  solder  and  thus  cause  pinholes.  Test  by 
submerging  the  cans  in  boiling  water.    If  little  air  bubbles  come 
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through,  there  are  leaks  and  the  can  must  be  resoldered  before 
processing. 

Processing. — Processing  is  the  sterilizing  of  the  cans  after  sealing. 
Pour  boiling  water  into  the  steam-pressure  cooker  until  it  rises 
nearly  to  the  level  of  the  rack,  but  not  over  it  (generally  to  a  depth 
of  from  1  to  1^  inches  in  the  small  home  pressure  cookers).  Place 
the  cooker  over  the  fire  so  that  the  water  will  boU  vigorously,  put  the 
cans  to  be  sterilized  into  the  crate  that  is  furnished  with  the  cooker 
(or  place  directly  on  the  rack  in  the  canner) ,  lower  this  into  cooker, 
put  the  cover  on,  and  screw  down  the  clamps  so  that  the  cover  is 
steam  tight.  Leave  the  pet  cock  open  until  steam  escapes,  then 
partly  close,  so  that  only  a  very  small  amount  of  steam  escapes.  If 
the  safety  valve  is  adjustable,  adjust  it  to  "  blow  off  "  at  the  pressure 
desired,  generally  15  pounds  at  least.  Kaise  the  temperature  by 
means  of  a  quick  fire  until  the  gauge  on  the  cover  of  the  retort  shows 
15  pounds  of  steam  pressure.  Count  time  (in  accordance  with  the 
recipes  given  later)  from  the  moment  this  pressure  has  been  reached, 
which  is  equal  to  a  temperature  of  250°  F.  This  temperature  kills 
the  spores  of  all  varieties  of  bacteria  that  are  destructive  to  canned 
meats.  A  lower  fire  will  now  keep  the  heat  up.  Keep  the  tempera- 
ture uniform  at  250"^  F.,  or  15  pounds'  pressure,  until  the  time  for 
processing  is  up;  then  before  unfastening  the  clamps  that  hold  the 
cover  down  open  the  pet  cock  or  safety  valve  to  let  all  steam  escape. 
When  the  gauge  shows  no  pressure,  unfasten  the  clamps,  take  off  the 
cover,  and  lift  out  the  cans.  The  cans  are  now  sterilized.  Test  for 
leaks  by  one  of  the  several  methods  used  for  this  purpose.  For  in- 
stance, while  the  cans  are  hot  place  them  on  the  floor  and  tap  each 
one  with  a  little  stick.  A  tight  can  will  give  a  clear,  ringing  metallic 
sound ;  a  leaky  can  a  dull  sound.  If  leaks  are  found,  the  cans  must 
be  resoldered  and  again  processed.  Immerse  the  sealed  cans  in  cold 
water  to  cool  quickly  and  stop  the  cooking. 

CANNING  IN  GLASS  JARS. 

For  canning  in  glass  the  jars  are  washed  clean  and  put  into  cold 
water  in  a  vessel  with  a  false  bottom  of  slatted  wood,  heated  to  the 
boiling  point,  and  kept  boiling  from  10  to  15  minutes.  Then  fill 
(within  one-half  inch  of  top)  with  meat  and  gravy  in  just  the  same 
way  as  in  the  case  of  tin  cans.  Adjust  the  rubber  and  put  the  lid  in 
place.  If  screw-top  jars  are  used,  put  the  top  in  place  but  do  not 
screw  it  down  tight  (leave  about  half  a  turn  loose).  For  glass-top 
jars,  adjust  the  rubber  and  glass  top.  See  that  the  spring  is  not  too 
loose.  Put  the  wire  clamp  over  the  top,  but  do  not  press  down  the 
spring.  For  glass  tops  fastened  with  a  screw  ring,  fasten  the  top  in 
position  but  do  not  make  perfectly  tight.  When  hermetic-seal  cans 
are  used,  seal  as  with  other  jars.    Adjust  the  metal  cap,  which  has  a 
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sealing  composition  on  the  inside  of  the  lid  (be  sure  that  the  sealing 
composition  is  even  all  around  the  lid,  as  a  leak  will  appear  if  the 
composition  is  broken  in  places).  Adjust  the  clamp  to  hold  the  lid 
in  place  and  put  into  the  canner. 

Exhausting  is  not  necessary  with  glass  jars,  except  when  they  are 
sealed  by  a  special  machine  before  being  processed,  as  the  heating 
will  force  the  excess  air  out  aroimd  the  lid.  When  glass  jars  are 
processed  the  cooker  should  not  be  heated  so  high  that  steam  "  blows 
off"  through  the  safety  valve,  since  this  will  cause  a  difference  in 
pressure  between  the  steam  on  the  outside  of  the  jar  and  that  inside 
the  jar,  resulting  in  a  part  of  the  contents  being  forced  out  or  the 
rubber  being  pushed  out  of  place.  The  temperature,  of  course,  must 
be  high  enough  to  sterilize  the  contents,  which,  for  meats,  is  equiva- 
lent Xo  not  less  than  15  pounds  of  steam  pressure.  At  the  end  of  the 
period  of  sterilization  do  not  let  the  steam  escape  from  the  cooker, 
but  turn  out  the  fire  or  lift  the  vessel  from  the  fire  and  let  it  cool 
until  the  steam  gauge  shows  that  there  is  no  more  pressure.  Then 
open  the  pet  cock,  unfasten  the  clamps,  remove  the  cover,  and  lift 
out  the  jars  carefully,  avoiding  any  draft,  as  cold  air  striking  them 
is  likely  to  cause  breakage.  Seal  immediately  by  fastening  the  lid 
or  pressing  down  the  wire  springs  (the  hermetic-seal  jar  does  not 
need  any  attention),  and  allow  to  cool  in  a  place  free  from  draft. 
When  cold,  test  for  leaks.  If  any  are  found  the  products  will  have 
to  be  resterilized  at  the  temperature  and  for  the  time  given  for 
regular  sterilization.  The  rubber  may  also  have  to  be  changed 
before  resterilization. 

RECIPES  FOR  CANNING  PORK.* 

The  following  recipes  are  given  to  show  *how  pork  products  can 
be  i^repared  and  canned  in  the  home.  The  recipes  are  merely  guides 
and  may  be  changed  to  suit  the  individual  taste.  The  time  and  tem- 
perature given  for  the  processing  period,  however,  should  not  be 
changed,  as  any  reduction  in  either  may  result  in  insuflScient  steriliza- 
tion and  consequent  spoilage  of  the  product.  It  is  also  necessary  that 
nothijig  but  absolutely  fresh  and  cleanly  handled  meats  be  used. 

In  these  recipes  the  time  is  given  for  tin  cans.  Pint  glass  jars  re- 
quire the  same  time  for  processing  as  the  No.  2  tin  cans,  and  quart 
jars  the  same  time  as  the  No.  3  tin  cans. 

ROAST  PORK. 

Select  a  piece  of  pork  for  roasting — generally  the  ham,  shoulder, 
or  loin — scrape  skin  clean,  and  wipe  with  a  damp  cloth.     If  the  ham 

♦  For  information  on  canning  beef,  poultry,  fish,  etc..  write  to  the  OflSce  of  Extension 
Work,  South,  States  Relations  Service,  Washington,  D.  C,  for  Circular  "A**  92.  **  H<Mn« 
Canning  of  Meats  and  Sea  Foods  with  the  Steam  Pressure  Canner." 
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is  used  and  skin  is  left  on,  cut  with  point  of  knife  just  through  skin 
so  as  to  dice  skin,  and  trim  with  some  cloves  and  little  tufts  or  parsley 
(if  desired).  Salt  and  pepper  to  taste  should  be  sprinkled  over  the 
ham.  For  a  ham  weighing  8  to  10  pounds  U3e  1  to  2  tablespoons  of 
salt  and  from  one-half  to  1  teaspoon  of  pepper.  Heat  in  a  roasting 
pan  from  2  to  3  tablespoons  of  grease.  When  hot  put  in  the  roast 
and  sear  quickly  all  over  to  seal  the  pores  and  prevent  loss  of  the 
juice  of  the  meat.  Add  2  small  turnips  to  the  roasting  pan  and  one- 
half  to  1  cup  of  boiling  water.  Leave  skin-side  up  (do  not  turn)  and 
baste  frequently. 

If  skin  and  fat  are  removed  from  ham  before  roasting,  lard  with 
narrow  strips  of  larding  pork,  alternating  with  rows  of  little  tufts  of 
parsley.     Add  one  small  turnip,  one  small  root  of  celeriac,  a  few 


Fio.  20. — Cooked  bams  ready  to  be  caDned. 

cloves,  and  five  or  six  whole  peppercorns  to  roasting  pan.  Meat  may 
be  rubbed  with  cloves  of  garlic  if  desired.  Season  as  in  recipe  above. 
Baste  frequently. 

When  cooked  through  and  nicely  browned,  slice  and  pack  in  cans 
to  within  one-half  inch  of  top  of  'can.  Add  the  gravy  from  the 
roasting  pan,  with  boiling  water  or  soup  stock  added,  so  that  it  barely 
covers  the  meat.  (There  must  be  at  least  one- fourth  inch  space  be- 
tween gravy  and  top  of  can.)  Cap  (exhaust  5  minutes  if  meat  and 
gravy  have  cooled ;  if  cold,  exhaust  10  minutes ;  if  hot,  exhausting  is 
not  necessary),  tip  (seal  sanitary  cans  in  machine),  and  process  in 
steam-pressure  cooker  as  follows : 

No.  1  cans,  40  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

No.  2  cans,  45  or  50  minutes  at  250°  F.,  or  15  pounds  of  steam  pressure. 

No.  3  cans,  55  or  60  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

In  case  meat  is  fat,  time  for  processing  must  be  prolonged  10  min- 
utes. Backbone  may  be  roasted  in  a  similar  way;  cut  meat  from 
bones  and  can  as  already  stated. 
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SPARERIBS. 

Eoast  the  spareribs  in  the  usual  way,  seasoning  to  taste.  Cook  until 
done,  browning  them  nicely.  With  a  sharp  knife  cut  down  the 
inside  of  each  rib,  remove  the  rib  bone,  and  cut  the  meat  into  pieces 
that  can  pass  through  the  can  opening.    Make  gravy  stock  by  adding 

water  to. the  pan  grease.  Pack  meat 
in  cans  and  add  the  boiling  hot  gravy 
stock  to  within  one-half  inch  of  top 
of  can.  Cap,  tip  (seal  sanitary  cans), 
and  process  as  follows: 

No.  2  cans,  45  minutes  at  250**  F.,  or  15 
ixmnds  of  steam  pressure. 

No.  3  cans,  60  minutes  at  2.'>0°  F.,  or  15 
pounds  of  steam  pressure. 

Spareribs  may  also  be  broken  in 
the  center  with  a  cleaver  or  an  ax 
(do  not  cut  apart),  folded  together, 
and  the  opening  between  the  ribs  filled 
with  pared,  sliced  apples  and  a  few 
washed  and  soaked  pnmes.  Then  tie 
or  sew  together  at  edge,  season  to 
taste,  and  roast  until  done.  Cut  in 
suitable  pieces  and  pack  in  cans  with 
Fig.  21. -a  ^o^mon  type  of  jar     ^^^  ^f  ^j^^  cooked  apples  and  prunes. 

Add  gravy  stock,  boiling  hot  from  the 
roasting  pan.  Seal  and  process  as  above  if  bones  are  removed.  If 
bones  are  left  in,  process  as  follows : 

No.  2  cans,  75  minutes  at  250°  P\,  or  15  pounds  of  steam  pressure. 
No.  3  cans,  90  minutes  at  250°  F.,  or  15  pounds  of  steam  pressure. 

PORK  TENDERLOIN. 

The  tenderloin  may  be  canned  separately.  Remove  from  carcass, 
wipe  with  damp  cloth,  and  sear  quickly  in  hot  grease.  Then  season 
according  to  taste  and  roast  until  nicely  browned.  Cut  in  can  lengths 
and  pack  into  cans.  Add  hot  gravy  stock,  prepared  from  pan  grease 
with  soup  stock  or  hot  water  added,  to  within  one-half  inch  of  top 
of  can.  Seal  at  once,  or,  if  packed  cold,  exhaust  before  sealing. 
Process : 

No.  2  cans,  50  minutes  at  250°  F.,  or  15  pounds  of  steam  pressure. 
No.  3  cans,  65  minutes  at  250°  F.,  or  15  pounds  of  ^team  pressure. 

The  tenderloin  may  also  be  prepared  as  directed  and  packed  in  cans 
together  with  suitable  vegetables  (first  boiled  and  seasoned),  then 
sealed  and  processed  as  given  above. 
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PORK  CHOPS. 

The  chops  are  quickly  seared  in  hot  grease,  salt  and  pepper  (to 
taste)  are  added,  and  they  are  cooked  until  done  and  nicely  browned. 
The  bone  may  be  removed  and  a  short  piece  of  boiled  macaroni  sub- 
stituted.   Then  pack 
into  cans  about  half 
full  and  fill  in  with 
boiled   string  beans, 
spinach,  sauerkraut, 
or    small,    nicely 
browned  potatoes.  If 
desired,  some  gravy 
stock  may  be  added. 
Exhaust   5   minutes, 
seal,  and  process. 

No.  2  cans,  60  minutes 
at  250**  F.,  or  15  pounds 
of  steam  pressure. 

No.  3  cans,  75  minutes 
at  250**  F.,  or  15  pounds 
of  steam  i^ressure.  ^''«-  iiiJ--Small  hand  sealer  for  No.  2  cans. 

In  case  it  is  preferred  to  leave  the  pork  rib  on  the  chop,  when 
packed  in  the  cans,  add  15  minutes  to  the  processing  period  given 
above. 

TONGUE. 

Tongues  may  be  cleaned,  salted,  and  lightly  smoked,  then  boiled, 
skins  removed,  and  packed  in  cans  with  a  little  soup  stock  or  meat 
jelly  added.  They  may  also  be  cleaned  thoroughly,  rubbed  heavily 
with  salt,  and  left  standing  with  salt  sprinkled  over  them  for  8  to  10 
hours.  Then  boil  until  done,  remove  th^  skin,  and  pack  in  cans  with 
a  little  of  the  liquid  in  which  they  were  boiled  (thinned  with  some 
boiling  water  in  order  not  to  be  too  salty).  In  either  case  cap,  tip, 
and  process: 

No.  1  cans,  40  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 
No.  2  cans,  50  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

BRAINS. 

The  brains  should  be  soaked  in  several  changes  of  cold  water  to 
draw  out  the  blood,  and  the  membranes  removed.  The  brains  may 
then  be  fried  in  hot  grease,  sprinkled  with  salt  and  pepper,  packed 
in  Xo.  1  flat  cans,  and  the  grease  in  which  the  brains  were  fried, 
thinned  with  a  little  hot  water,  added.    Cap,  tip,  and  process : 

No.  1  cans,  45  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 
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HEADCHEESE. 

Cut  a  hog's  head  into  four  pieces.  Remove  the  brains,  ears,  skin, 
snout,  and  eyes.  Cut  off  the  fattest  parts  for  lard.  Put  the  lean  and 
bony  parts  to  soak  overnight  in  cold  water  in  order  to  extract  the 
blood  and  dirt.  When  the  hedd  is  cleaned  put  it  over  the  fire  to  boil, 
using  water  enough  to  cover  it.  Boil  until  the  meat  separates  readily 
from  the  bones.  Then  remove  from  the  fire  and  pick  out  all  the  bones. 
Drain  off  the  liquor,  saving  a  part  of  it  for  future  use.  Chop  the 
meat  fine  with  a  chopping  knife.  Return  it  to  the  kettle  and  pour 
on  enough  of  the  liquid  to  cover  the  meat.  Let  it  boil  slowly  for  15  to 
30  minutes.  Season  to  taste  with  salt  and  pepper  just  before  remov- 
ing it  from  the  fire.  Bay  leaves,  a  little  groimd  cloves,  and  allspice 
may  be  added  and  boiled  for  awhile  in  the  soup.  It  not  condensed 
enough  to  form  jelly,  a  little  gelatin  may  be  dissolved  in  cold  water 
and  mixed  well  with  the  cheese  just  before  filling  into  the  cans.  Pack 
while  hot  in  cans  to  within  one-half  inch  of  top.  Cap,  tip,  and 
process : 

No.  2  cans.  50  minutes  at  250**  F.,  or  15  pounds*  pressure. 

When  ready  to  serve,  thoroughly  chill  the  can  before  opening. 
Serve  cold.  ^ 

KIDNEYS. 

The  kidneys  after  being  split  open  ^nd  the  little  sack  inside  re- 
moved should  be  soaked  in  several  changes  of  lightly  salted  water. 
They  should  be  cut  into  slices  about  one- fourth  to  one-half  inch  thick, 
lightly  seared  in  hot  grease,  sprinkled  with  salt  and  pepper,  and  fried 
to  a  brown  color.  Then  pack  in  cans  with  onions  that  have  been 
peeled,  sliced,  and  nicely  browned  in  hot  grease.  Then  pour  in  hot 
gravy  made  from  adding  water  to  the  pan  grease  until  the  can  is 
filled  to  within  one-half  inch  of  top.    Cap,  tip,  and  process. 

No.  2  cans,  45  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 
No.  3  cans,  55  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

Kidneys  may  also  be  prepared  as  a  stew  or  ragout  and  filled  hot 
into  cans.  Cap,  tip,  and  process  for  same  length  of  time  as  for  fried 
kidneys. 

BOLOGNA-STYLE  SAUSAGE. 

To  each  10  pounds  of  lean  beef  use  1  pound  of  fat  pork,  or  bacon, 
if  preferred.  Chop  fine  and  season  with  1  ounce  of  salt  to  each  4 
poimds  of  meat,  1  ounce  of  the  best  black  pepper  (ground,  pure) 
to  each  6  pounds  of  meat,  and  a  little  ground  coriander.  Stuff  into 
casings  called  beef  "  middles  "  or  beef  "  rounds,'^  and  smoke  for  10  to  12 
hours.    Cook  in  boiling  water  until  the  sausages  float.    Take  up  the 
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sausage,  cut  in  can  lengths,  pack  into  cans  and  add  hot  liquid,  in 
which  the  sausages  were  cooked,  to  within  one-half  inch  of  top.    Cap, 
tip,  and  process : 
No.  2  cans,  45  minutes  at  250*  F.,  or  15  pounds  of  steam  pressure. 

PURE  PORK  SAUSAGE. 

An  excellent  pork  sausage  may  be  made  by  using  three  parts  of 
fresh  lean  pork  to  one  part  of  fat  pork.  Cut  into  small  pieces  and 
pass  through  meat  grinder,  using  a  rather  coarse  plate.  Weigh  the 
meat,  and  for  25  pounds  add  one-half  pbund  salt,  one-half  ounce  fine 
sage,  one-fourth  ounce  ground  nutmeg,  and  from  one-half  to  1  ounce 
of  black  pepper.  Mix  thoroughly  and  pass  again  through  meat 
grinder,  using  a  small  plate.  Form  into  little  round  or  flattened 
cakes  and  fry  in  deep  fat  until  nicely  browned.  When  several  pan- 
fuls  have  been  cooked,  pour  off  the  grease  and  add  water  to  the  brown 
parts  in  bottom  of  pan  to  make  gravy  stock.  Add  this  while  hot  to 
the  packed  cans.  Return  the  grease  to  pan  and  cook  another  panful 
of  sausage  cakes.  When  packed  hot,  seal  cans  (partly  seal  glass 
jars) ,  and  process : 

No.  2  cans,  45  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 
No.  3  cans,  55  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

Sausage  cakes  may  also  \>e  canned  without  any  liquid  gravy  stock 
added.  Pack  cans  to  within  one-half  inch  of  top  of  can.  Exhaust 
from  3  to  5  minutes,  seal,  and  process : 

No.  2  cans,  75  minutes  at  250**  F.,  or  15  pounds  of  steam  pressuto. 
No.  3  coBS,  90  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

PORK  CAKES. 

Use  the  following  ingredients : 


4  pounds  lean  pork. 

2  pounds  fat  pork. 

2  or  3  tablespoons  salt    (or  salt   to 

taste). 
1  teaspoon  black  pepper. 
1  teaspoon  red  pepper. 
1  teaspoon  Chile  pepper  (to  taste). 

1  teaspoon  allspice. 

2  Or  3  teaspoons  sage  (or  poultry  sea- 
soning). 

}  to  1  teaspoon  thyme. 

Knead  well,  form  in  cakes,  fry  in  deep  fat  until  nicely  browned, 
pour  off  excess  of  grease,  add  water,  and  make  gravy.  Two  or  three 
cookings  may  be  made  in  one  lot  of  grease.  Pack  in  cans,  fill  in  with 
hot  gravy  to  within  one-half  inch  of  top  of  can.    Cap,  exhaust  5 


2  large  onions,  minced. 

1  clove    garlic,     minced     (may    be 
omitted). 

2  bay  leaves,  powdered  or  broken  into 
small  pieces. 

1  teaspoon  celery  seed,  crushed  (may 
be  omitted). 

6  to  12  tablespoons  dry,  finely  chopped 
bread  or  cracker  crumbs. 

2  eggs  beaten  together. 
I  cup  to  1  cup  of  sweet  milk. 
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minutes  (exhausting  is  not  necessary  if  packed  hot  in  cans  and  sealed 
at  once) .    Tip,  and  process : 

No.  2  cans,  45  minutes  at  250°  F.,  or  15  pounds  of  steam  pressure. 
No.  3  cans,  55  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

LIVBR  SAUSAGE. 

Remove  the  membrane  and  cut  away  the  large  blood  vessels.  Soak 
in  water  1  to  2  hours  to  draw  out  blood.  Boil  until  done.  When 
cooled  put  through  a  food  chopper  or  grate  fine.  Take  half  as  much 
boiled  fat  pork  as  liver.  Divide  this  fat  into  two  portions ;  chop  one 
portion  into  i-inch  cubes;  pass  the  other  portion  through  the  food 
chopper;  mix  all  together  thoroughly;  add  salt,  ground  cloves, 
pepper,  and  a  little  grated  onion  to  taste.  A  little  thyme  and  mar- 
joram may  be  added  to  suit  taste.  (For  a  liver  weighing  3  pounds 
add  1^  pounds  fat  pork,  from  6  to  8  teaspoons  salt,  1  teaspoon  cloves. 
1  teaspoon  pepper,  2  small  onions,  \  teaspoon  thyme,  and  pinch  of 
marjoram.)  This  mixture  is  stuffed  into  large  casings  (if  no  casings 
are  available,  make  casings  of  clean  white  muslin).  Cover  with 
boiling  water,  bring  to  a  boil,  and  boil  for  10  minutes.  Pack  in  cans 
and  fill  in  with  the  water  in  which  the  sausages  were  boiled.  Cap, 
exhaust  5  minutes  if  cooled  (  if  packed  hot,  exhausting  is  not  neces- 
sary), tip,  and  process: 

No  2  cans,  50  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 
No.  3  cans,  65  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

This  liver  sausage  may  also  be  made  from  the  raw  liver  and  raw 
pork.  In  that  case  proceed  in  same  manner  as  just  described,  but 
proce«3  the  cans  10  minutes  longer  at  temperature  given.  It  may  be 
sei^ved  hot  or  cold. 

HOG-LIVER  PASTE. 


1  medium-sized  liver  (about  3  pounds). 

1\  pounds  fresh  fat  pork. 

i  pound  butter. 

i  pound  flour. 

1  teaspoon  pepper. 


1  teaspoon  ground  cloves. 
1  small  onion,  grated. 
3  eggs. 

Milk  (as  needed). 
Salt  to  taste. 


The  fat  is  chopped  very  fine.  The  butter  and  flour  are  rubbed 
together  in  a  kettle  placed  over  the  fire,  then  thinned  with  milk  to  a 
very  soft  gruel.  Into  this  put  the  chopped  fat.  Cook  over  a  very 
slow  fire,  in  order  not  to  scorch,  until  fat  is  pretty  well  cooked  out. 

In  the  meantime  get  the  liver  ready.  Wash  well,  remove  the  skin, 
and  cut  away  all  veins  and  membranes.  Scrape  or  pass  through  a 
meat  grinder,  then  place  this  mass  on  a  fine  sieve  or  strainer.  Into  it 
pour  the  warm  thickening  little  by  little  and  together  with  the  liver 
rub  through.  Into  this  liver  mass  as  passed  through  the  sieve  stir 
3  yolks  of  eggs,  1  teaspoon  pepper,  1  teaspoon  ground  cloves,  plenty 
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of  salt  (about  2  tablespoons  or  more,  according  to  taste),  1  small 
grated  onion,  and  the  beaten  whites  of  the  3  eggs.  Put  into  cans  that 
must  not  be  entirely  fulL  Cap,  exhaust  from  5  to  8  minutes,  tip,  and 
process: 

4-oiince  glass  jars,  40  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 
No.  1  flat  tin  cans,  45  minutes  at  250**  P.,  or  15  pounds  of  steam  pressure. 

A  very  good  liver  paste  can  be  made  by  taking  liver  and  fat  pork, 
as  in  recipe  above,  pass  through  meat  grinder  twice,  stir  well  with 
2  tablespoons  salt,  1  teaspoon  pepper,  1  teaspoon  groimd  cloves,  1 
finely  chopped  medium-sized  onion,  6  tablespoons  cracker  or  dried- 
bread  crumbs,  3  eggs  beaten  together,  and  one-half  cup  of  sweet  milk. 
Fill  into  cans ;  cap,  exhaust,  tip,  and  process  as  stated. 

GOULASH. 


6  whole  peppercorns. 

1  blade  mace. 

1  pinch  thyme. 

1  tablespoon  parsley  (finely  chopped). 

Salt  and  p^per  to  taste. 

Paprika  to  taste. 

A  little  flour. 


^  pounds  cleaned  pork  heart. 
2  ounces  better  or  any  good  fat. 
2  onions  (medium  size)  chopped  fine. 
1  carrot  (medium  size)  finely  sliced. 
1  stalk  celery  cut  in  small  plews. 
1  pint  tomatoes  (canned  or  fresh). 
1  bay  leaf,  broken  in  pieces. 
6  whole  cloves. 

Cut  the  hearts  into  1-inch  cubes  and  sprinkle  with  flour  mixed 
with  salt  and  pepper.  Melt  butter  or  fat  in  a  frying  pan.  When 
hot  add  the  chopped  onions,  carrot,  and  celery,  and  brown  lightly. 
Add  the  meat,  prepared  as  stated,  and  brown  while  stirring  fre- 
quently with  a  spoon  to  prevent  scorching.  When  nicely  browned 
empty  into  a  stewpan,  add  bay  leaves,  cloves,  peppercorns,  mace, 
and  thyme  tied  up  in  a  little  bag  of  cheesecloth,  also  tomatoes  or 
tomato  pur6e.  Cover  with  soup  stock  or  water  and  simmer  for 
45  minutes  (for  2  hours  if  to  be  served  at  once  and  not  canned). 
Remove  the  bag  of  spices  and  season  by  adding  salt,  pepper,  and 
paprika  to  taste.  Soy  or  Worcestershire  sauce  may  be  added  in 
small  quantities  if  desired.  Add  the  parsley.  Fill  hot  into  cans, 
seal  at  once,  and  process : 

No.  2  cans,  50  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 
No.  3  cans,  GO  minutes  at  250**  F.,  or  15  pounds  of  steam  pressure. 

If  the  different  ingredients  in  this  recipe  are  not  at  hand,  a  good 
goulash  may  be  made  by  using  meat,  fat,  onions,  tomatoes,  flour,  salt, 
and  pepper,  leaving  out  the  other  ingredients. 

SCRAPPLE. 

The  cleaned  head,  feet,  all  bones  cut  out  of  fresh  or  cooked  meat 
with  what  meat  clings  to  them,  tl^e  liver,  heart,  and  all  meat  scraps 
not  otherwise  used  may  be  utilized  for  making  scrapple.     Put  over 
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the  fire  in  cold  water  enough  to  cover,  bring  to  a  boil,  and  cook  until 
meat  falls  from  the  bones.  The  cleaned  skin  cut  off  when  preparing 
the  fat  for  rendering  lard  can  also  be  used.  Put  it  into  the  steam- 
pressure  cooker  on  top  of  rack  and  add  cold  water  to  cover  the  skin. 
Cook  at  10  to  15  pounds'  steam  pressure  for  one  hour.  The  bones, 
head,  feet,  liver,  etc.,  also  may  be  cooked  under  steam  pressure, 
whereby  considerable  time  is  saved,  but  should  not  be  cooked  to- 
gether with  the  skin,  as  it  will  be  more  difficult  to  separate  the  small 
pieces  of  bones  when  mixed  with  the  cooked  skin.  Strain  the  re- 
sulting liquid  or  soup  from  the  bones  and  from  the  skin.  If  too 
greasy,  part  of  the  fat  may  bie  skimined  off.  Carefully  pick  out  all 
bones  from  the  meat.  Then  chop  the  meat  and  boiled  skin  fine  and 
return  to  the  soup.  Put  over  the  fire  again  and  bring  to  a  boil 
Season  to  taste  with  sal*  and  pepper  (generally  2|  oimces  of  salt  and 
one-half  ounce-  ^^  pepper  for  each  gallon  of  liquid).  To  this  boil- 
ing sour  ^^^  meat  add  slowly  under  constant  stirring,  to  pi«venl 
IxMiipiness,  a  mixture  of  com  meal,  buckwheat  flotir,  and  wb«at 
middlings  until  it  is  as  thick  as  mush.  (The  mixture  is  in  the  pro- 
portion of  50  parts  of  fresh  corn  meal,  25  parts  of  buckwheat  flour, 
and  25  parts  of  clean  wheat  middlings.)  Stir  vigorously  while  the 
scrapple  is  allowed  to  cook  for  from  10  to  15  minutes.  Remove 
from  fire  and  pour  hot  into  cans  to  within  one-half  inch  of  top. 
Seal  at  once  and  process : 

No.  2  cans,  50  minutes  at  260*  F.,  or  15  pounds  of  steam  pressure. 
No.  3  cans,  70  minutes  at  250"  F.,  or  15  pounds  of  steam  pressure. 

The  scrapple  should  be  removed  from  the  can,  sliced,  and  browned 
in  a  frying  pan  before  serving. 
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WARM,  freshly  slaughtered  pork  carcasses  should 
be  chilled  to  a  temperature  between  34°  and 
40°  F.  within  48  hours,  preferably  \vithin  24  hours, 
after  slaughtering.  Bacteria  which  may  cause  spoil- 
age if  their  growth  is  not  promptly  checked  by  chill- 
ing are  often  present  in  the  tissues  of  the  hog. 

Meat  as  it  cures  will  normally  develop  a  more 
uniform,  desirable  flavor  if  it  can  be  held  at  an  even 
temperature  of  about  38°  F.  On  the  farm  tempera- 
tures are  not  easily  controlled,  but  every  eflfort 
should  be  made  to  approximate  those  mentioned. 

Proper  slaughtering  equipment  will  make  it  pos- 
sible to  clean  carcasses  thoroughlj^  so  that  full  use 
can  be  made  of  all  the  parts,  including  the  head 
and  feet. 

Clean,  well  cut,  smoothly  trinm\ed  meat  can  be 
cooked  and  used  to  better  advantage  than  pieces 
that  have  been  improperly  prepared. 

Farmers  who  plan  to  sell  home-cured  products 
will  find  that  a  uniform  flavor  and  an  attractive 
appearance  will  be  real  assets. 


«.     v,s.,  ,4  „   1^  /-  Issued  I'Vbruury.  1921 

Washington,  1>.  (..  Hevised  KpUrunry,  1932 
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IMPORTANCE  OF  PROPER  METHODS 

MEAT  IS  A  valuable  and  perishable  product.  Unless  it  is 
handled  properly,  the  waste  from  unused,  spoiled,  and  un- 
palatable parts  more  than  offsets  the  •possible  advantages  of  farm 
curing. 

Success  in  preparing  meat  foods  depends  upon  strict  attention  to 
the  methods  used.  No  details  of  these  methods  are  difficult,  but  all 
are  important.  Great  care  is  needed  when  a  farmer  markets  part 
or  all  of  his  hogs  as  meat  and  sells  the  products  in  his  own  com- 
munity. Most  consumers  desire  a  uniform  trim  and  flavor.  To 
satisfy  and  make  permanent  ari  exacting  trade,  the  pork  must  be 
cut  and  handled  with  the  greatest  care. 

There  are  many  different  ways  in  which  to  prepare  pork  products. 
The  best  one  for  each  farmer  is  that  which  suits  liis  lamily  or  com- 
munity. However,  certain  general  principles  of  cutting  and  curing 
should  be  observed  by  all. 

1  This  bulletin  supersedes  Farmers'  Bulletin  013.  Killing  Hogs  and  Curing  Pork,  and  i« 
a  complete  revlHion  of  FViniaers'  Bulletin  1186.  Pork  on  the  Farm,  Killing,  Curing,  and 
CaJining,  by  F.  G.  Ashbrook,  junior  ajiimnl  husliandman,  and  G.  A.  Anthony,  lay  InKpector, 
Bureau  of  Animal  InduKtry,  and  Frants  1*.  Lund.  Office  of  Coonerntive  Extension  Work. 

»  Information  on  canning  pork  was  furnished  by  Florance  B.  King,  specialist  in  foods, 
Bureau  of  Home  Economics. 
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EQUIPMENT 


Elaborate  and  expensive  equipment  is  unnecessary,  but  certain 
tools  are  essential  and  others  are  very  desirable.  (Pig.  1.)  Most 
useful  of  all  is  the  curved  6-inch  skinning  knife.  It  may  be  used  for 
sticking  the  hogs,  raising  the  gambrel  tendons,  shaving  and  dressing 
the  carcass,  and  cutting  and  trimming  the  meat.  It  is  also  the  best 
knife  for  skinning  cattle  and  lambs.  Once  the  user  becomes  ac- 
customed to  its'shape,  the  curved  knife  will  be  found  to  cut  more 
easily  and  smoothly  than  the  straight  butcher  knife.  A  narrow- 
bladed  boning  knife,  the  narrower  the  better,  is  needed  in  prepar- 
ing boneless  roasts  and  meat  that  is  to  be  canned. 

In  sharpening  a  knife  a  grindstone  commonly  i3  used  first.  With 
it  an  even  bevel,  about  one-fourth  inch  wide,  is  put  on  each  side  of 
the  blade.  An  oilstone  is  used  to  give  a  smooth,  keen  edge.  A 
smooth,  high-auality,  9  to  14  inch  steel  is  essential  in  keeping  the 
knife  sharp.    The  steel  is  not  used  to  sharpen  a  knife  but  to  keep  a 


KnjURK  1. — Equipment  for  use  In  slaughtering  and  dresBlng  hogn :  Gambrol  (sinpl^ 
free),  hook,  nmooth  steel,  skinning  knife,  boning  knife,  saw,  bell-shaped  bog 
scrapers,  and  thermometer 

sharp  knife  in  good  cutting  condition.  Use  of  the  steel  removes  bit> 
of  fat  and  tissue  from  the  edge  of  the  knife  and  straightens  or  re- 
moves the  "  set "  from  the  microscopic  teeth  that  compose  the  edge. 
When  they  are  purchased,  most  steels,  even  those  of  high  quality,  are 
too  rough  to  be  serviceable  and  should  be  rubbed  down  with  an 
emery  stone  until  the  surface  is  smooth  and  glassy.  A  person  not 
skilled  in  the  cross-saber  method  of  steeling  used  by  experienced 
butchers  may  hold  the  knife  in  the  left  hand  with  the  blade  slanting 
downward  and  the  point  resting  on  the  table  and  rub  both  sides  of 
the  edge  lightly  with  the  steel.  One  can  form  the  habit  of  steelinjr 
the  knife  briefly  but  frequently  w^hile  using  it. 

The  meat  saw  should  be  24  to  28  inches  long.  A  3aw  of  this  length 
can  be  used  instead  of  a  cleaver  for  splitting  either  hog  or  cattle 
carcasses.  The  bell-shaped  hog  scrapers,  an  adaptation  of  tlie  old- 
time  candlestick  holders,  are  the  best  hand  instruments  yet  devised 
for  removing  the  hair,  scurf,  and  dirt.  A  fairly  heavy  steel  scraper. 
with  a  bell  that  will  take  a  rough  edge  on  the  outside  when  rubbeil 
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with  an  emery  stone  or  file,  is  the  most  efficient.  A  scraper  4  inches 
in  diameter  can  be  used  more  easily  than  larger  sizes,  whereas  smaller 
scrapers  are  usually  too  light  and  do  not  hold  their  shape.  A  single- 
tree with  open  hooks  males  a  more  desirable  gambrel  for  hanging 
the  carcass  than  the  customary  notched  stick  as  there  is  less  danger 
of  the  carcass  slipping  off  the  singletree.  When  many  hogs  are  to 
be  killed,  the  use  of  commercial  metal  gambrels  is  suggested. 

An  ordinary  50-gallon  hardwood  barrel  will  serve  to  scald  a  hog 
weighing  up  to  250  pounds,  without  much  difficulty.  A  metal  trough 
or  watering  tank  5  to  6  feet  long,  30  inches  wide,  and  15  to  24  inches 
deep  may  be  converted  into  a  combination  water  heater  and  scalding 
tank.  It  is  set  up  on  bricks  or  put  over  a  trench.  The  sides  are 
banked  with  earth  and  a  fire  built  beneath.  (Fig.  2.)  This  arrange- 
ment permits  holding  the  temperature  of  the  water  at  the  proper 
point  for  scalding  any  number  of  hogs. 


SCCTION    'B«M«n     SMMt    CfMMflCJL  PtRdftCTIVL 

PiGrRB  2. — Combination  water  heater,  scaJdin^  tank,  and  scraping  table.  The 
tank  may  also  be  set  on  the  ground  over  a  trench  and  banked  with  sheet  metal 
or  earth 

The  most  convenient  scraping  table  is  4^/^  feet  wide,  2y2  feet  high, 
and  4  to  8  feet  long.  (Fig.  2.)  On  a  table  of  this  width  the  hog 
can  be  laid  crosswise  so  that  one  man  may  scrape  the  rear  end  while 
the  other  scrapes  the  head.  A  thermometer  that  will  register  up  to 
212°  F.  is  desirable  so  that  the  temperature  of  the  water  can  be 
correctly  gaged. 

A  hog  hook  for  use  in  scalding  the  animal ;  pans  or  tubs  for  hold- 
ing edible  and  inedible  offal;  a  block  and  tackle,  ladder,  rack,  or 
oUier  means  for  hanging  and  chilling  all  the  carcasses  that  are  to  be 
dressed;  and  plenty  of  Doth  hot  and  cold  water  should  be  provided 
before  operations  begin.  A  small  blowtorch  and  wire  brush  will  help 
materially  in  singeing  and  scrubbing  the  head  and  feet. 

A  salimeter  ^known  also  as  a  salometer  and  salinometer)  operating 
on  the  same  principle  as  the  wet-battery  hydrometer,  may  be  used  in 
measuring  the  saltiness  of  the  curing  brine.  It  is  inexpensive,  may 
be  obtained  at  anv  butcher's  supply  house,  and  makes  it  possible  to 
gage  accurately  the  strength  of  the  pickle  needed  to  produce  fully 
cured  hams  or  mild  bacon. 
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MEDIUM-WEIGHT  HOGS  MOST  DESIRABLE  FOR 
SLAUGHTER 

A  hog  weighing  from  180  to  225  pounds  alive  will  produce 
moderate-sized  cuts  and  usually  a  very  desirable  proportion  of  fat 
and  lean.     Heavier  hogs  will  produce  more  lard. 

When  hams  and  shoulders  are  cut  according  to  the  methods  later 
described,  each  will  weigh  about  7  per  cent  of  the  live  weight  of  the 
hog.  Each  bacon  strip  and  loin  will  weigh  about  5  per  cent  and  the 
head  7  per  cent.  The  weight  of  lard  rendered  from  a  200-pound  live 
hog  will  range  between  9  and  13  per  cent  of  the  live  weight  of  the 
hog;  and  that  from  a  250  to  300  pound  hog,  between  14  and  18 
per  cent. 

A  smooth,  thrifty,  moderately  well-finished  hog  will  usually  pro- 
duce a  desirable  quality  of  meat.  Of  course  the  animal  should  be 
healthy. 

CARE  OF  THE  HOG  JUST  BEFORE  SLAUGHTERING 

The  cai'e  of  an  animal  just  before  it  is  slaughtered  has  much  to 
do  with  getting  a  good  "stick,"  which  is  very  important  because 
meat  from  a  well-bled  hog  keeps  better  than  that  from  a  hog  which 
has  not  bled  well.  A  hog  bleeds  more  thoroughly  and  dresses  more 
easily  after  a  24-hour  fast  but  it  should  be  ^iven  all  the  water  it  will 
drint.  Running  the  animal  or  wrestling  with  it  often  causes  a  tem- 
porary fever.  If  the  animal  is  killed  in  this  condition,  the  meat  i^ 
likely  to  be  bloody  and  slimy,  sometimes  referred  to  as  fiery.  Such 
meat  looks  bad  and  spoils  easily.  Bruises  and  whip  marks  cause 
bloody  spots  which  must  be  trimmed  out.  Penning  the  animal  by 
itself  the  day  before  butchering  is  recommended. 

STICKING 

The  blood  will  drain  out  moie  completely  if  the  hog  is  stuck  without 
being  shot  or  stunned  with  an  ax.  Furthermore,  sticking  without 
stunning,  which  is  the  common  commercialpractice,  is  not  considered 
to  be  more  cruel  than  the  other  methods.  To  get  the  hog  in  a  proper 
position  for  sticking,  reach  under  the  animal  and  grasp  its  opposite 
front  leg;  then  roll  it  upon  its  back  and  hold  it  as  shown  in  Figure 
3.     The  follow  ing  sticking  method  is  recommended  for  the  beginner. 

The  man  doing  the  sticking  takes  a  position  squarely  in  front  of  the 
hog,  holds  down  the  snout,  and  opens  the  skin  for  a  distance  of  about 
3  inches  in  front  of  the  breastbone.  He  then  inserts  the  knife,  edge 
downward,  straight  in  toward  the  breastbone,  not  downward, 
as  is  often  done.  When  the  breastbone  is  reached,  he  follows  down- 
ward with  the  point  of  the  knife  until  the  knife  slips  under  the 
breastbone  and  between  the  ribs.  He  then  pushes  the  knife  in  about 
1  inch  and  directs  the  cut  first  downward  toward  the  backbone,  then 
forward  toward  the  head.  Care  should  be  taken  to  hold  the  animal 
squarely  on  its  back  and  to  keep  the  knife  in  the  center  so  as  not  to 
stick  a  shoulder.  It  is  both  difficult  and  unwise  to  stick  the  heart. 
Let  it  pump  out  the  blood  as  long  as  possible. 
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SCALDING 

Slow  scalding  is  usually  best.  At  slaughterhouses  where  steam  is 
available  to  maintain  the  scalding  water  at  a  steady  temperature,  the 
water  is  usually  held  at  140°  to  144°  F.  With  these  temperatures  it 
will  take  from  3  to  6  minutes  to  loosen  the  hair  and  scurf,  but  there 
is  little  or  n6  danger  of  setting  the  hair  or  cooking  the  outside  of  the 
skin.  In  the  fall  of  the  year  when  the  winter  hair  is  beginning  to 
grow  and  most  pigs  are  diflBcult  to  scald,  temperatures  as  high  as 
146°  to  150°  are  sometimes  used. 

On  the  farm,  where  it  is  impossible  to  reheat  the  water  promptly, 
temperatures  of  155°  to  165°  often  must  be  used  at  the  beginning  so 
that  the  water  will  not  become  cold  before  the  hog  is  completely 
cleaned.     In  using  water  as  hot  as  this,  care  must  be  taken  to  keep  the 


FiocJBB  3. — Sticking  the  hojr.     Note  that  the  feet  of  the  man  holding  the  hog  are 
pressed  against  the  shoulders  of  the  animal  to  prevent  its  rolling 

hog  in  motion  (fig.  4)  while  in  the  water  and  to  pull  it  from  the 
barrel  and  give  it  f  reauent  chances  to  cool  and  air.  This  lessens  the 
danger  of  setting  the  nair.  If  at  all  possible,  it  is  advisable  to  have 
plenty  of  boiling  water  available  so  tnat  lower  temperatures  can  be 
used  at  the  beginning  and  more  hot  water  added  if  necessary.  The 
combination  heater  and  scalding  tank  shown  in  Figure  2  is  the  most 
convenient  means  for  obtaining  the  proper  temperature. 

Lime,  rosin,  or  other  substance  that  will  make  the  hair  cling  to  the 
scraper  and  pull  out  more  easily  is  often  put  into  the  water.  Manj 
persons  use  some  form  of  soap  or  alkali.  This  makes  the  hair  a  bit 
slippery  but  helps  to  loosen  the  dirt  on  the  skin.  The  proper  temper- 
ature of  the  water,  however,  is  more  important  than  any  substance 
that  can  be  put  into  it. 

Twenty-five  to  thirtv  gallons  of  water  is  ordinarily  enough  to  scald 
a  hog  in  a  50-galloii  l>arrel.     Light  or  medium- weight  hogs  can  be 
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practically  injmersed  in  the  barrel.  The  animal  is  held  with  a  hook 
in  the  lower  jaw.  In  scalding  lUrge  hogs  the  ham  end  of  the  animal 
is  immersed  first  and  then  the  head  end.  When  the  latter  end  is  im- 
mersed, one  leg  of  the  hog  is  held  with  the  hook  caught  in  the  gambrel 
tendon.  At  this  time,  a  third  man,  if  available,  can  remove  most  of 
the  hair  from  the  hot  legs  and  flanks  even  though  the  animal  is  kept 
in  motion. 


Figure  4. — Scalding  the  hog.     Keeping  it  in  motion  hssens   tlie  danger  of   setting 
the  Imir  and  worlds  the  water  into  the  wrinkles  of  the  skin 

SCRAPING 

AVhen  the  hog  is  com})letely  scalded  turn  it  crosswise  on  the  table. 
One  man  should  grip  the  hind  legs  with  both  hands  and  twist  off 
the  hair,  then  pull  oft  the  dewclaws  and  toes,  while  hot,  with  a  hook, 
and  scrape  the  hog  from  fore  flank  to  tail.  (Fig.  5.)  Another 
should  scrape  the  hair  from  the  wrinkles  and  rough  parts  of  the 
head  and  forelegs.  After  some  experience,  one  will  learn  to  stretch 
the  skin  by  moving  the  leg  or  head  so  as  to  smooth  the  wrinkles 
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and  make  scraping  easier.  If  patches  of  hair  have  not  been  thor- 
oughly scalded,  it  is  often  possible  to  loosen  them  by  covering  them 
with  sacks  or  hog  hair  and  pouring  hot  water  on  them. 

After  the  hair  and  scurf  have  been  scraped  off,  much  of  the  dirt 
can  be  removed  by  rinsing  the  carcass  with  warm  water  and  pressing 
the  bell  scraper  flat  against  the  carcass,  instead  of  tipping  it  on  its 
edge  as  before.  (Fig.  6.)  A  blowtorch  and  wire  brush  will  now  be 
very  useful  in  singe- 
ing and  scrubbing 
the   head    and    feet. 

(Fig- 7.)    ,  .    , 

The  scraped,  singed 
carcass  is  ready  to 
be  rinsed  with  cold 
water  and  shaved. 
(Fig.  8.)  Wash  and 
shave  the  entire  car- 
cass. It  is  now  ready 
to  be  hung  up.  To 
insert  the  gambrel, 
open  the  skin  at  cen- 
ter of  hind  leg  just 
above  the  foot  and 
directly  over  the  ten- 
dons. Push  the  skin 
aside  with  the  knife 
and  cut  down  to  the 
bone  at  the  side  of 
the  tendons,  as  shown 
in  Figure  9.  Make 
a  similar  cut  on  the 
other  side  of  the  ten- 
dons. Put  the  knife 
aside  and  raise  ten- 
dons with  the  fingers 
to   receive  the   gam- 

Drel.      J5e       sure      tne       figure  5. — in    scraping   the   carcass   tilt    the   scrnppr   on 

fi^  a  m  h  r  p  1     stirlr    or  **»   f«r  ^K*^   ^^^  P^l*   forward.     Use  both   hands   and 

g  »  111  u  1  e  1    ^t^ca.    ui  ^j^^^y  ^^  pressure 

hook    engages    both 

tendons.     After  the  gambrel  is  raised  and  the  carcass  is  suspended, 

wash  the  carcass  again  with  cold  water  and  shave  it  again. 

OPENING  AND  DRESSING  THE  CARCASS 

Opening  a  hog  carcass  and  dressing  it  are  really  very  simple  opera- 
tions, particularlylf  the  hog  has  been  kept  off  feed  for  24  hours  be- 
fore slaughter.  Tliere  are  many  different  methods,  but  the  following 
should  be  easily  understood  by  the  beginner. 

Insert  the  skinning  knife,  edge  up,  into  the  sticking  place  and  cut 
up  through  the  full  length  of  the  breastbone.  (Fig.  10.)  If  the 
breastbone  is  very  hard  to  cut,  as  it  may  be  in  older  hogs,  the  cut  may 
be  made  about  one-fourth  inch  to  one  side  of  the  middle  where  there 
is  softer  bone  or  cartilage.  It  is  sometimes  necessary  to  use  the  saw. 
93125*»-^2 2 
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Now  begin  at  the  other  end  of  the  hog  and  cut  down  between  the 
hams,  taking  care  to  keep  the  knife  in  the  center.    As  the  hams 

open,  the  white  mem- 
brane which  marks 
the  exact  middle  can 
be  seen.  Follow 
this,  if  possible,  to 
the  bone.  If  one 
misses  the  middle 
"sea  m,"  correction 
may  be  made  by  a 
small  bony  projec- 
tion that  can  oe  fell 
with  the  finger  just 
underneath  the  front 
(forward  side)  of  i 
the  pelvis.  If  the 
knife  is  directly 
above  this  projec- 
tion, there  is  usually 
little  difficulty  in 
cutting  the  hams 
apart.  Use  the  saw 
if  necessary.  In 
dressing    a    barrow, 

PiGi'RB  6. — To  remove  the  dirt,  press  the  scraper  flat  against  loOSen  the  penis  and 
the  wet  8kln  and  move  it  rapidly  back  and  forth.  This  Ipf  if  hflncr  tn  \» 
creates  a  suction  that  will  remove  much  dirt  and  stain        *^^     ^^     i     ,  ^'  .^ 

removed    later   with 
the  "bung."    Insert  the  handle  of  the  knife  in  the  opening  made  in 
splitting  the  hams,  with  the  point  of  the  knife  pointing  outward. 
Guard  the  heel  of  the 
bla(Je  with  the  fore- 
finger and  thumb 
of    the    right    hand 
and    cut    down    the 
middle    line    of    the 
belly   until  this   cut 
joins  the  split  breast- 
bone.    (Fig.  11.) 

Allow  the  intes- 
tines to  roll  out  and 
hang.  Raise  the 
bung  by  slipping  the 
kniie  into  the  pelvic 
cavity  and  loosening 
the  bung  on  both 
sides  and  at  the 
back.  Pull  it  down 
toward  and  past  the 

kidneys.     Be  careful  

to  cut  it  free  from  the        figure    7.— Cleaning    the    head.     The    head     te'SLlH^ 
kidney  fat.    (Fig.  12.)  *^"*^  singed,  then  scrubbed  with  the  wirp  hrmSr 

It  is  at  this  point  that  manv  inexperienced  farm  butchers  expeci 
to  encounter  trouble.     The  operation,  however,  is  almost  complete 
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and  no  difficulty  need 
be  anticipated.  With 
the  left  hand  grasp 
the  intestines  nrmly 
just  below  the  kid- 
neys at  the  point 
where  they  appear  to 
be  attached  to  the 
backbone.  Push 
down  slowly  but  firm- 
ly until  they  loosen 
from  the  back.  Free 
the  liver  by  running 
the  fingers  of  the  right 
hand  behind  it  and 
pulling  it  away  from 
the  back.  Still  hold- 
ing the  intestines  in  Fiocri  8.— in  shaving  the  nnlmal,  Btretchlng  the  ears, 
the  left  hand  cut  Jowls,  legs,  and  other  parts  will  smooth  out  the  wrinkles 
,  ,  ,       .1      '   -1.  ftJ^d  make  shaving  easier 

through  the  dia- 
phragm to  the  backbone.  (Fig.  13.)  Extend  the  cut  around  the  white 
fibrous  diaphragm,  which  is  parallel  to  the  ribs,  to  the  breastbone 
and  down  the  breastbone  to  the  throat.  This  last  cut  loosens  the 
heart  and  lungs  in  the  chest  cavity.-  Still  holding  the  intestines  with 
the  left  hand,  repeat  the  cut  on  the  left  side  of  tne  carcass,  crossing 
the  right  hand  over  the  left.  It  may  sometimes  be  necessary  to  cut 
the  back  artery  from  the  backbone,  thus  permitting  the  left  nand  to 
pull  the  entire  offal  out  of  the  carcass.  The  gullet  is  still  attached 
to  the  throat  but  one  cut  of  the  knife  will  free  it. 

If  the  carcass  is  fouled  in  dressing,  thoroughly  wash  it  in  cold 
water;  then  split  it.     Splitting  with  a  saw  down  the  center  of  the 


FioCRB  9. — Raising  the  gambrel  tendon 

Digitized  by  VjOOQIC 


10  farmers'  bul 

backbone  is  reconiniended.  This  eli 
backbone  piece  or  chine  but  «rives  a 
for  curing  and  cannin«^. 


Figure  10.— In  splittlnR  the  breastbone,  If 
the  hnndle  of  the  knife  is  slanting  up 
with  the  point  down  there  Is  little  dan- 
ger of  cutting  up  too  far  and  opening  the 
l>auuch 

The  split  carcass  will  chill  more 
m\t  by  loosening  it  where  it  is  attacl 
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rib  and  stripping  or  fisting  it  up  and  out.  (Fig.  14.)  It  is  also 
much  easier  to  remove  the  leaf  fat  when  the  carcass  is  hot  than  after 
it  has  been  chilled. 


FmuRE  12. — The    offal    wiU    not    fall  Fkiure    13. — In    removing    the    intestines,    grasp 

unlegs     the     pig     hag     been      fed  the    offal    carefully    and    firmly    so    that    it 

shortljr  before  slaughter  will  not  fall  and  tear 

In  commercial  practice,  where  carcasses  are  inspected,  the  head 
of  the  hog  is  unjointed  before  the  carcass  is  opened.  This  operation 
requires  a  little  skill  but  is  readily  learned.  A  cut  is  made  about 
one-half  inch  above  the  ear,  at  right  angles  to  the  backbone,  and  clear 
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thr()U<i;h  the  left  jowl  and  top  of  the  neck  and  throat.  The  left  ear 
is  held  with  the  left  handj  and  the  cut  is  made  in  to  the  backbone. 
This  leaves  the  head  hanging  by  the  bone  and  right  jowl.  The  cut 
should  meet  the  neck  joint  wliere  the  first  neck  bone  joins  the  head. 
The  dished  ^'  button  "  end  of  the  backbone  fits  over  the  head  end  of 

the  joint  in  the  same 
manner  that  the  fingers 
and  palm  of  one  hand 
can  be  made  to  inclo^ 
the  clenched  fist  of  the 
other.  The  knife  loos- 
ens the  membranes  at 
the  lower  or  head  end  of 
the  joint,  the  end  of  the 
'^ fingers"  of  the  upper 
or  inclosing  "  h  a  n  d." 
As  the  joint  opens,  the 
knife  moves  upward 
along  the  "  knuckles  "  of 
the  clenched"  fist," across 
its  top,  and  down  the  far 
side.  The  whole  joint 
is  about  iy2  inches  wide. 
Packers  often  unjoint 
the  head  by  cutting 
across  above  the  ears, 
peeling  off  the  jowls, 
and  allowing  them  to 
remain  upon  the  carcass. 

CHILLING  THE 
CARCASS 

The  tissues  of  many 
freshly  slaughtered  hog 
carcasses  contain  bac- 
teria that  are  capable  of 
spoiling  the  meat  unless 
their  growth  is  prompt- 
ly checked.  Packers 
have  practically  solveil 
the  problem  of  sour 
meat  by  chilling  the 
fresh,  warm  carcass  to 
a  temperature  of  34°  to 
36°  F.  within  24  hours 

FKiiKE    ]4.— The    warm    l.af    fat    Is    pulled    out    by  after     slaughter    and     bv 

10(.sening    it    at    the    rib    euil    and    fisting    it    up  holdinflT  the  meat  at  36^ 

and  out  .       ,o-«^  »  -i      •     • 

to  40°  while  it  is  curing. 
On  the  farm,  butchering  should  be  done  when  the  weather  is  a> 
favorable  as  possible.  When  necessary,  the  freshly  slaughtered  car- 
cass should  be  protected  from  freezing  by  hanging  it  in  a  shed  or 
wrapping  it  with  a  sheet;  but  at  this  time  high  temperatures,  par- 
ticularly those  above  40°,  are  often  tlie  cause  of  spoiled  meat. 
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Many  communities  in  the  South  have  access  to  local  cold-storage 
plants  with  facilities  both  to  chill  the  carcass  and  to  store  the  curing 
meat.  The  warm  sides  are  brought  in  immediately  after  slaughter, 
and  the  owner  returns  one  or  two  days  later  to  cut  the  pork  and  put 
the  meat  in  cure  in  the  drawer,  box,  or  bin  assigned  to  him.  The 
fresh  cuts,  lard,  etc.,  are  taken  nome.  When  nights  are  fairly  cool 
the  hogs  are  often  dressed  in  the  afternoon  and  allowed  to  hang 
overnight.  The  meat  is  cut  and  trimmed  the  next  morning  and  the 
curing  pieces  taken  to  cold  storage.  Where  a  community  cooperates 
with  a  cold-storage  plant  nominal  charges  to  the  farmers  can  often 
be  obtained. 

If  the  weather  becomes  warm  and  no  cold  storage  is  available,  the 
warm  sides  may  be  cut  up  arid  the  individual  pieces  hung  up  to  air 
and  cool,  or  immersed  in  a  weak,  ice-chilled  salt  brine  •containing 
about  8  pounds  of  salt  to  each  7  gallons  of  water.  Sometimes  in- 
sufficiently cooled  pieces  are  salted  with  a  dry-cure  mixture  and 
spread  on  a  rack  where  they  will  have  as  much  ventilation  as  possi- 
ble. None  of  these  methods  is  as  safe  or  as  satisfactory  as  storing 
the  meat  at  the  proper  temperature,  either  natural  or  artifical. 

CARE  OF  THE  OFFAL 

The  principal  edible  parts  of  the  offal  are  the  liver,  heart,  tongue, 
and  fat.  The  liver  should  be  separated  from  the  remainder  of  the 
offal  and  the  gall  bladder  removed.  The  small,  upper  end  of  the  gall 
bladder  can  be  lifted  with  the  thumb  and  finger  and  the  blaclcler 
peeled  out.  The  heart  is  cut  off  through  the  auricles  or  "  ears."  The 
tongue  is  removed  at  its  base.  All  three  parts  should  be  washed 
promptly.  They  mav  be  chilled  in  cold  water  and  hung  up  for 
further  chilling  and  (frying.  The  caul  fat  can  be  separated  from  the 
stomach  with  the  hands.  The  small  intestines  are  removed  or  "  mn  " 
from  the  ruffle  fat  by  pulling  the  fat  in  one  direction  with  the  right 
hand  and  the  intestines  in  the  opposite  direction  with  the  left.  The 
ruffle  fat  is  then  peeled  off.  This  fat,  if  not  fouled  in  dressing,  should 
be  saved  for  lard.  It  should  be  thoroughly  washed  and  promptly 
chilled  in  cold  water.  After  chilling  it  is  hung  up  to  drain  and  dry 
before  being  rendered. 

CUTTING  THE  CARCASS 

There  is  no  one  best  method  for  cutting  a  pork  carcass.  The  choice 
depends  on  how  the  pork  is  to  be  used.  It  it  is  to  be  sold  the  cuts 
should  conform  to  local  preferences.  When  the  carcass  is  to  be 
shipped  it  is  customary  to  leave  the  head  on,  for  convenience  in  han- 
dling and  economy  of  shipment.  If  the  meat  is  to  be  preserved  by 
freezing,  as  is  done  in  northern  localities,  each  piece  should  be  of 
a  size  and  character  suitable  for  a  single  meal.  The  purpose  of  the 
method  described  here  is  to  produce  the  maximum  quantity  of  meat 
that  can  be  cured  and  stored  for  summer  use  and  the  minimum  num- 
ber of  parts  that  must  be  used  fresh.  (Fig.  15.)  This  cutting 
method  separates  the  thick,  lean  ham,  loin,  and  shoulder  from  the 
thinner  bacon  strip,  fat,  and  head. 

If  the  head  was  not  removed  in  dressing,  lay  the  carcass  on  its 
side  and  cut  off  the  head  about  one-half  inch  behind  the  ears.    Cut  to 
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the  bone  and  entirely  around  it.    The  head  may  then  be  twisted  off 

at  the  neck  joint. 

If  the  carcass  was 
not  split  when  warm, 
now  is  the  easiest 
time  to  split  it. 
Place  the  cold  car- 
cass, with  the  head 
removed,  upon  its 
back  with  the  hams 
extending  beyond 
the  table.  Stand 
between  the  hams, 
and  start  the  saw 
through  the  forward 
or  shoulder  end  of 
the  backbone.  Saw 
from  the  inside  to- 
ward the  skin.  As 
the  shoulders  are 
split,  the  two  sides 
will  spread  apart, 
permitting  more 
freedom  in  sawing 
the  loin  and  last  the 
hams. 

A  3-rib  shoulder  Js 
removed  by  sawing 
between  the  third 
and  fourth  ribs  par- 
allel to  the  head  cut. 
(Figs.  15,  rf,  and  16.) 
A  long  ham  is  cut 
off  just  behind  the 
rise  in  the  pelvic 
arch  and  at  right 
angles  to  the  direc- 
tion of  the  hind  leg. 
The  more  popular 
short  h  a  m  is  cut 
through  the  second 
vertebra  behind  the 
rise.  To  make  the 
desirable  square-top 
ham,  the  saw  should 
be  at  exact  right 
angles  to  the  shank. 
(Figs.  15,  «,  and  17.) 
Cut  the  thick  loin 
(Fig.  15,  h)  from 
the  thin  bacon  strip 
(c)    just   below   the 

curve  in  the  backbone  at  the  shoulder  end  and  at  the  edge  of  the 

tenderloin  muscle  at  the  ham  end.     Lay  the  middle  skin  side  down, 

.,y,u..uDy  Google 


F^Gi'RE    15. — Cuts    of    i>uik  :    u.    Hum  ;    b,   loin  ; 
strip ;  (If  shoulder ;  e,  head  ;  f,  toot 
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and  saw  across  the  ribs,  as  shown  in  Figure  18.  Remove  the  back 
fat  from  the  loin  by  cutting  down  both  sides  of  the  loin,  as  shown 
in  Figure  19,  then  raise  the  fat,  and  loosen  it  down  the  center. 
If  the  carcass  has  been  split  down  the  center  the  whole  muscle  of  the 


FiGunK  16. — Removing  the  8-rlb  shoulder 


loin  can  be  easily  boned  out  for  sausage  or  for  canning.    Unboned, 

it  is  suitable  for  chops  and  roasts.    It  may  also  be  given  a  mild  cure. 

If  the  leaf  fat  is  still  on  the  bacon  strip,  cut  it  free  along  the  rib 

end,  loosen  it  by  bending  the  bacon  over  the  edge  of  the  table,  and 


FiGCBB   17. — In  cutting  off  the  square-top  ham,  saw  at  right  angles  to  shank 

then  pull  it  out.     (Fig.  20.)     In  removing  the  spareribs  the  edge  of 
the  knife  is  kept  against  the  ribs.     This  will  leave  most  of  the  meat 
on  the  bacon.     (Fig.  21.) 
93125^—32 3 
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FiouBB  18. — In  sawing  the  loin  from  the  bacon  strip, 
cut  and  saw  through  the  leaf  lardi  if  it  was  not  pulled 
off  when  warm 


KiGDSE  19. — Removing  the  back  fat  from  the  loin. 
One-fourth  to  one-half  inch  of  bacic  fat  is  usually 
left  on  the  loin 
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FiGCBE  20. — Bending  the  untrimmed  bacon  strip  over  the  table  edge  to  loosen  the 

cold  leaf  fat 


FiucBS  21. — The  soft  white  ends  of  the  span^ribs  are  left  in  the  bacon  to  give  it 
a  smoother,  more  attractive  ai)pearance 
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The  jowls  may  be  cut  from  the  head,  trimmed,  and  cured.  After 
the  eyes,  nasal  passages,  teeth,  and  incompletely  cleaned  parts  of 
the  ears  and  snout  have  been  removed,  the  rest  may  be  used  with  the 
liver,  heart,  and  tongue  for  cooked  products. 

The  lean  in  all  trimmings  should  be  saved  for  sausage.  A  pro- 
portion of  two-thirds  lean  and  one-third  fat  is  the  popular  combina- 
tion. Many  persons  prefer  to  remove  the  skin  from  the  fat  (Fig. 
22)  before  cooking  the  lard  as  the  fat  alone  renders  more  satisfac- 
torily.    If  the  skin  is  clean,  however,  it  need  not  be  removed. 


FiGUBE  22. — In  Hkinnint;  the  fat  trimnrings.  keep  tbe  knife  parallel  with  the  tSSh 
and  the  vage  turned  slightly  downward  toward  the  skin 

PICNICS  AND  SHOULDER  BUTTS 

The  trimmed  3-rib  shoulder  may  be  divided  into  a  shoulder  butt, 
a  picnic  shoulder,  and  plate,  if  desired.  (Fig.  23.)  The  top  third 
of  the  shoulder  is  cut  on  as  the  butt,  the  extra  fat  or  plate  being  re- 


FioruB  23. — A.  Shoulder  butt ;  B,  picnic  shoulder ;  C,  plate ;  D.  trimmings 

moved  from  the  lean  butt.  This  2  to  4  pound  butt  makes  a  very  ac- 
ceptable fresh  roast.  If  the  butt  is  to  be  cured,  the  end  of  the  shoul- 
der blade  is  ordinarily  removed  and  the  boneless  piece  cured  with  the 
bacon.  The  plate  may  be  cut  up  for  lard  or  cured  as  salt  pork  with 
the  fat  back.  The  picnic  shoulder,  or  remaining  shank  end,  is 
trimmed  or  rounded  evenly  and  cured  with  the  hams  and  shoulders. 

TRIMMING  CUTS  FOR  CURING 

All  meat  to  be  cured  should  be  trimmed  smoothlj^  and  evenly. 
Care  should  be  taken  to  remove  all  blood  spots,  to  be  looked  for  es- 
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pecially  in  the  shoulder.  The  brisket  and  ragged  neck  pieces  should 
be  cut  from  the  shoulder,  the  tail  and  flank  from  the  ham,  and  the 
uneven  edjires  from  the  belly.  Leave  some  fat  as  protection  on  the 
face  or  inside  of  the  ham.  Excess  fat  on  hams  and  shoulders  may  be 
removed,  though  the  pieces  will  store  more  satisfactorily  in  summer 
if  not  skinned.  The  bacon  should  be  flattened  out  w  ith  the  hands  or 
with  the  side  of  a  cleaver,  and  squared  on  all  four  sides.  The  jowls 
and  f atbacks.  if  these  cuts  are  to  be  cured,  should  be  treated  in  the 
same  way.  Spareribs  and  loins  may  be  given  a  light  cure  without 
further  trimming.  Figure  24  and  the  cover  page  show  the  difference 
between  poorly  trimmed  and  properly  trimmed  hams,  bacon,  and 
shoulders. 


Figure  24. — Poorly  ti'liumed  hain  (A),  bacon  (B),  and  uhoulder  (C) 

CURING  PORK 

In  commercial  packing  houses,  well-chilled  pork  cuts  are  cured  at 
a  temperature  of  about  38°  F.  This  temperature  can  not  be  main- 
tained on  tlie  farm,  but  the  curing  meat  should  be  put  in  a  cool  place 
where  the  temperature  will  remain  as  nearly  uniform  as  possible.  If 
the  meat  has  been  frozen  it  should  be  defrosted  to  a  temperature  of 
34°  to  40°  before  it  is  put  in  cure. 

STANDARD  PRESERVATIVES 
SALT 

Salt  preserves  and  dries  meat,  but  in  excessive  quantities  will  im- 
pair the  flavor  and  make  the  lean  muscles  undesirably  hard.  Insuf- 
ficient quantities  will  fail  to  check  the  development  of  putrefactive 
bacteria.     A  good  grade  of  dairy  or  table  salt  is  desirable. 

SUGAR 

Sugar  is  used  mainly  to  lessen  the  harshness  of  the  straight  salt 
cure  and  to  improve  the  flavor  and  texture  of  the  meat.  Brown  or 
cane  sugar  or  molas.ses  mav  be  used.  Each  gives  its  own  characteris- 
tic flavor  to  the  meat.     Select  the  one  that  gives  the  desired  flavor. 
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SALTPETER 

Saltpeter  (nitrate  of  potash)  preserves  and  dries  the  meat  but  i? 
used  almost  entirely  because  it  effectively  fixes  the  bright-red  color 
of  cured  meat.  Nitrate  of  soda  may  replace  saltpeter.  It  is  a  little 
stronger,  however,  and  1.7  ounces  of  nitrate  of  soda  will  replace  2 
ounces  of  saltpeter.  The  exact  quantity  of  saltpeter  or  of  nitrate  of 
soda  to. be  used  should  be  weighed  and  mixed  thoroughly  in  the 
curing  mixture.  It  is  undesirable  and  unnecessar\-  to  use  more  of 
either  saltpeter  or  nitrate  of  soda  than  is  recommended. 

PEPPER 

Pepper  adds  flavor  and  tends  to  repel  insects,  but,  contrary  to 
general  belief,  it  is  not  a  preservative. 

SUGAR  CURE 

Most  people  prefer  the  sugar  cure  to  the  plain  salt  cure.  It  can 
be  applied  by  either  the  dry  or  brine  method.  The  dry  method  i;? 
faster  and  possibly  should  be  used  in  the  South  for  hams  and  shoul- 
ders. In  colder  climates  either  may  be  used.  The  brine  method  will 
produce  a  milder  bacon  than  the  ordinary  dry  method  and  may  be 
used  in  all  sections  of  the  country. 

BRINE  METHOD 

The  standard  curing  mixture  for  each  100  pounds  of  meat  is  8 
pounds  of  salt,  2  pounds  of  sugar,  2  ounces  of  saltpeter,  and  41/2  to 
C  gallons  of  water. 

Weigh  the  meat  and  put  the  measured  or  weighed  water  (8  pounds 
per  gallon)  into  a  crock  or  clean,  well-soaked,  odorless,  hardwood 
barrel.  Pour  the  curing  ingredients  into  the  water  and  stir  until 
dissolved. 

Curing  Hams,  Shoulders,  and  Bacon 

If  a  salimeter  is  available  use  a  little  less  water  to  dissolve  the 
salt  than  is  suggested.  Then  test  the  strong  pickle  and  dilute  to 
proper  strength.  The  standard  curing  mixture  dissolved  in  4Vj 
gallons  of  water  will  make  a  pickle  that  tests  about  75®  on  the 
salimeter.  This  is  excellent  for  curing  hams  and  shoulders.  When 
51^  gallons  of  water  is  used  the  weaker  pickle,  testing  65°,  will  pro- 
duce a  desirable  mild  bacon. 

If  the  brine  is  sterilized  by  boiling,  it  should  be  thoroughly  cooled 
before  being  used.  Under  ideal  conditions  both  tlie  brine  and  meat 
will  be  at  a  temperature  of  about  38°  F.  when  the  pack  is  put  down. 

The  chilled  hams  and  shoulders  are  packed  away,  skin  side  down,  in 
the  crock  or  barrel.  Fit  them  closely  together,  but  take  care  not  to 
squeeze  them  out  of  shape.  Pour  in  the  cold,  75°  pickle  until  the 
pack  begins  to  shift  or  float  a  little.  This  movement  permits  the 
brine  to  come  in  contact  with  all  parts  of  the  meat.  Then  add  a 
clean  weight  just  heavy  enough  to  keep  the  meat  below  the  surface 
and  cover  the  pack  with  pickle.  Put  on  the  weight  first,  or  the  pack- 
will  float  out  of  shape. 
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On  the  fifth,  fifteenth,  and  thirtieth  days  after  being  put  down, 
the  hams  and  shoidders  shoukl  be  overhauled ;  that  is,  they  may  be 
placed  in  another  barrel  and  recovered  with  the  same  brine,  or  they 
and  the  brine  may  be  i-emoved  and  then  rei>laced  in  the  same  barrel. 
This  overhauling  remixes  the  pickle  and  insures  that  the  brine  will 
come  into  contact  with  all  parts  of  each  cut. 

The  bacon  strips  are  usually  packed  skin  side  down,  each  piece 
being  crosswise  of  the  one  below  it.  Jowls  or  shoulder  butts  may 
be  used  to  fill  any  unoccupied  spaces.  The  milder,  65°  pickle  is 
used  for  bacon.  Overhauling  this  meat  on  the  third  and  tenth  days 
is  usually  sufficient. 

CUBING   TIME 

Hams  and  shoulders  ai-e  generally  held  in  brine  four  days  per 
pound;  that  is,  a  15-pound  ham  will  not  be  removed  from  cure  until 
the  sixtieth  day.  It  is  probably  better  to  allow  the  small  picnic 
shoulders  25  to  30  days  in  cure.  Bacon  can  be  cured  in  1^^  to  2  days 
per  pound. 

A  thin  scum  of  white  mold  normally  forms  on  top  of  the  brine. 
If,  however,  the  mold  becomes  heavy  and  hard  or  if  the  pickle 
becomes  ropy  so  that  it  drips  from  the  fingers  like  sirup,  the  pickle 
should  be  changed.  Remove  the  meat,  scrub  it  thoroughly  with  a 
brush  and  warm  water,  and  repack  it  in  a  cleaned  and  scalded  barrel. 
The  new  brine,  made  after  the  original  recipe,  should  be  diluted  to 
as  nearly  the  saltiness  of  the  old  brme  as  possible.  If  the  hams  and 
shoulders  have  been  in  cure  a  week,  use  70°  brine  instead  of  75*^ ;  if 
more  than  two  weeks,  use  65°  brine.  Maintain  the  original  curing 
schedule.  This  process  may  not  save  the  meat  but  it  is  the  only 
course  available. 

Cubing  Loins,  Spareribs,  and  Other  Fresh  Cuts 

Often  the  quantity  of  loin,  spareribs,  backbcme,  and  other  fresh 
cuts  at  butchering  time  is  greater  than  the  family  can  use  promptly 
and  economically.  These  cuts  can  be  preserved  by  curing  as  well 
as  by  canning  and,  in  the  Northern  States,  by  freezing. 

A  mild  55°  to  65°  brine,  which  contains  ubout  6  gallons  of  water,  is 
best  for  the  ribs.  They  can  stand  a  light  smoke  after  a  week  in  cure 
but  are  acceptable  without  smoking. 

The  loin  may  be  given  a  light  smoke  after  about  three  weeks  in  a 
t)5°  brine  or  may  be  used  without  smoking. 

Owing  to  the  quantity  of  lean  meat  exposed,  these  cuts  are  likely 
to  become  dry  and  harsh  if  given  a  long  cure  or  smoke.  It  will  be 
more  satisfactory  to  use  the  pickle  mainly  as  a  means  for  storing 
them  a  short  time.  Keep  the  temperature  of  this  meat  as  near  38° 
F.  as  possible  while  it  is  curing. 

Curing  Meat  in  Summer 

Hogs  may  be  slaughtered  in  the  sununer  and  tlie  meat  preserved 
by  the  brine-curing  method.  The  pork  should  be  promptly  chilled  in 
iced  brine  and  kept  as  cold  as  possible  throughout  the  period  of  cur- 
ing.   A  75°  pickle,  which  contains  4i/^  gallons  of  water,  is  probably 
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the  safest  for  use  at  this  time  of  year.  The  meat  should  be  used 
promptly.  This  is  an  excellent  way  to  save  the  meat  of  shotes  that 
have  Deen  injured. 

DRY   METHOD 

For  dry-curing  hams  and  shoulders,  there  are  many  different 
recipes  that  call  for  varying  quantities  of  salt.  Five  pounds  Is 
generally  sufficient  if  one  is  sure  that  all  the  salt  will  be  absorbed 
by  the  meat.  However,  since  some  salt  ordinarily  falls  off  or  drains 
away,  6  to  8  pounds  is  a  safer  quantity.    In  the  South,  where  tem- 

Seratures  are  often  high,  the  8  pounds  of  salt  is  probably  better, 
lore  than  this  quantity  should  not  be  used  as  it  may  injure  the  flavor 
and  make  the  lean  muscle  too  hard. 

Meat  is  likely  to  spoil,  regardless  of  the  quantity  of  salt  applied, 
if  the  freshly  slaughtered  carcass  and  the  curing  meat  are  held  at 
too  high  temperatures. 

The  following  curing  mixture  is  recommended  for  100  pounds  of 
trimmed  pork:  Six  to  8  pounds  of  salt,  1^4  to  2  pounds  of  sugar, 
and  2  ounces  of  saltpeter.  This  is  the  well  known  8-2-2  recipe  and 
is  the  same  as  that  used  in  making  the  brine  cure. 

Mix  the  ingredients  thoroughly  in  a  pan  and  divide  into  two 
equal  parts  by  weight.  Use  one  part  for  the  first  rubbing;  use  one- 
half  of  the  other  for  overhauling  the  meat  on  the  third  day,  and  the 
other  half  for  overhauling  on  the  tenth  day.  In  giving  the  first 
rubbing,  sprinkle  a  little  of  the  mixture  in  the  bottom  of  the  barrel. 
Put  each  ham  or  shoulder  into  the  pan  of  curing  mixture  and  rub  it 
thoroughly.  Force  some  salt  into  tne  hock  and  along  the  cut  face  of 
the  butt,  taking  care  not  to  injure  the  hand  on  the  butt  bone.  Cover 
the  face  of  the  cut  with  the  mixture  and  lay  the  pi^ce  carefully  in 
place.  Repeat  the  same  process  in  overhauling.  The  pieces  at  the 
top  of  the  orginal  pack  should  be  at  the  bottom  when  the  meat  is 
resalted. 

The  same  curing  mixture,  with  salt  reduced  to  5  pounds,  will  drv- 
cure  100  pounds  of  bacon.  Overhauling  on  the  third  day  will  be 
sufficient. 

Two  days  per  pound  is  the  standard  curing  time  for  the  dry 
method.  However,  it  is  usually  safer  to  keep  8  to  10  pound  hams 
in  the  curing  mixture  for  from  25  to  30  days.  Farmers  who  wish  to 
store  this  meat  for  summer  use  often  remove  the  cuts  at  full  time, 
string  them,  and  allow  them  to  hang  at  air  temperature  for  about 
two  weeks  before  smoking. 

Fat  backs  and  shoulder  plates  may  be  cured  bj'  either  the  dr)'  or 
brine  method.    They  are  usually  left  in  cure  until  used. 

PICKLING  PIGS*  FEET 

Special  care  must  be  taken  to  clean  the  feet  thoroughly.  The 
toes  and  dewclaws  should  have  been  removed  when  the  carcass  was 
dressed.  The  glandular  tissue  between  the  toes  should  be  trimmed 
out  and  all  hair  and  dirt  removed.  Unless  they  are  cared  for  prop- 
erly, feet  begin  to  spoil  about  as  quickly  as  any  part  of  the  carcass; 
therefore,  after  thorough  chilling  they  should  be  put  in  cure  at 
once.  Tlie  clean,  chilled  feet  are  usually  put  in  the  nam  pickle  for 
from  15  days  to  3  weeks  and  then  cooked  or  simmered  stowlv  until 
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tender.  Cook  them  slowly  enough  so  that  the  skin  will  not  part  too 
badly  and  the  feet  pull  out  of  sha^^e.  The  cured,  cooked  feet  are 
then  thoroughly  chilled  and  packed  in  cold,  moderately  strong 
(35  grain)  vinegar  to  which  spices  such  as  bay  leaves  or  allspice 
may  l)e  added.  The  feet  may  be  used  at  once  or  kept  in  the  vinegar 
for  three  weeks  or  even  longer. 

Souse  is  made  by  cooking  cured  or  uncured  feet  in  a  little  water 
until  the  meat  slips  from  the  bones.  The  meat  and  strained  soup 
in  which  the  feet  were  cooked  are  then  seasoned  with  vinegar  and 
spice,  brought  to  a  good  boil,  put  in  molds,  and  allowed  to  jell. 
Additional  cooked  pork  trinmiings  may  be  added. 


FiGUBS  25. — StriDglDg  a  cured  bam  for  smoking 

SMOKING  CURED  MEAT 

Smoked,  cured  meat  will  have  a  brighter  color  and  a  milder  flavor 
if  it  is  freshened  in  cold  water  before  being  smoked.  Hams  and 
shoulders  are  soaked  about  2  hours  and  bacon  about  30  minutes. 
Most  farmers  do  not  soak  the  hams  and  shoulders  that  are  to  be 
stored  for  sunmier  use. 

All  pieces  to  be  smoked  should  be  strung  and  scrubbed  with  w  arm 
water  to  remove  the  excess  salt  and  grease.  Hams  and  shoulders 
should  be  strung  through  the  shank.  Unless  a  regular  stringing 
needle  is  at  hand  make  an  opening  through  the  shank  with  the  nar- 
row blade  of  the  boning  loiife  and  pull  a  stout  string  through  with 
a  wire  hook.     (Fig.  2.*)^     A  woo(h»n  or  wire  skewer  is  usually  run 
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through  the  flank  end  of  the  bacon  strip  and  the  string  inserted  just 
below  it.  (Cover  page.)  This  keeps  the  piece  square  while  it  is 
hanging  in  smoke. 

It  is  usually  best  to  hang  the  cured,  washed  meat  in  the  smokehouse 
overnight  to  drain  and  dry.  Start  the  fire  in  the  morning.  If  the 
meat  is  still  dripping  when  smoking  begins  the  lower  pieces  will  be 
streaked.     Hang  the  meat  so  that  no  two  pieces  touch. 

Cured  pork  may  be  smoked  at  a  temperature  of  100*^  to  120^  F. 
The  ventilators  should  be  left  open,  especially  at  first,  to  permit  the 
moisture  to  escape.  A  heavy  fog  of  smoke  is  unnecessary.  Continue 
the  smoking  until  the  meat  has  the  desired  color.  Two  days  should 
give  it  a  rich  mahogany  brown. 


FiouEB    2(J. — ^Temporary    smokebouge.     A    covered    trench,    as    shown,     or    a    few 
lengrbs  of  stovepipe,  connect  the  flre  pit  and  the  barrel 

Meat  tliat  is  to  be  aged  or  held  for  summer  use  is  usually  smoked 
more  slowly.  The  temperature  is  held  at  70®  to  90°  F.  and  the  fires 
rebuilt  intermittently  over  a  period  of  from  one  to  several  weeks. 
This  is  as  much  a  drying  as  a  smoking  process  and  is  believed  to  as- 
sist in  preserving  the  meat  and  in  the  normal  development  of  the 
pungent  flavor  cliaracteristic  of  smoked  pork  that  has  been  aged 
several  months. 

Smokehouse  construction  may  vary  fro;ii  the  barrel  type  (fig.  26) 
to  the  elaborate  6  or  7  story  buildings  used  by  commercial  plants,  but 
the  general  design  of  all  is  the  same.  There  is  a  damper  at  the  bot- 
tom to  regulate  the  draft  on  the  fire,  enough  distance  from  fire  to 
meat  to  protect  the  meat  from  scorching,  and  a  damper  in  the  roof 
to  permit  the  escape  of  evaporated  moisture  and  to  control  the  pass- 
age of  the  smoke  past  the  meat.  A  distance  of  10  feet  between  meat 
and  fire  is  safe.  If  the  distance  is  only  5  or  6  feet,  an  inverted  tub 
or  metal  shield  should  be  placed  above  the  fire  to  deflect  the  direct 
heat.     A  tight,  preferably  fireproof  building,  6  feet  wide,  G  feet  long, 
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and  8  feet  high,  is  a  common  type.  Ahnost  all  cement  or  building- 
tile  companies  will  supply  plans  for  smokehouses,  giving  detailed 
directions  for  construction. 

Green  hickory  wood  and  sawdust  are  the  standard  fuels  for  smok- 
ing meat,  but  almost  any  hardwood  such  as  oak,  apple,  maple,  or 
ash  will  be  satisfactory.  Where  timber  is  scarce  corncobs  may  be 
used.  Any  resinous  wood  will  blacken  the  meat  and  give  it  an 
undesirable  flavor.  If  paper  or  pine  shavings  are  used  to  kindle  the 
green  hardwood,  be  sure  that  all  have  been  completely  burned  or 
removed  from  the  fire  before  the  smokehouse  door  is  closed. 

A  fire  built  after  the  Indian  fashion,  with  the  sticks  radiating  from 
the  center  like  the  spokes  of  a  wheel,  will  become  lower  and  cooler 
as  it  burns.  Building  such  a  fire  is  a  good  precaution,  for  inattention 
to  a  hot  fire  has  ruined  the  meat  in  many  a  smokehouse.  Green  saw- 
dust may  be  used  to  deaden  the  blaze. 

Under  the  provisions  of  the  Federal  meat  inspection  act  the  use  of 
liquid  smoke,  smoked  salt,  and  like  preparations  intended  to  be  ap- 
plied to  meat  instead  of  smoking  them,  is  prohibited. 

TESTING  SMOKED  MEATS 

Sourness  in  smoked  pork  can  often  be  detected  when  the  warm 
meat  is  removed  from  the  smokehouse,  and  often  a  taint  will  be 
noticeable  a  week  or  two  after  smoking,  but  most  of  the  meat  that  has 
safely  reached  this  stage  may  be  considered  sound.  A  ham.  trier 
may  be  used  to  test  each  piece.  This  instrument  resembles  a  narrow 
lO-inch  harness  awl.  A  length  of  stiff  wire  sharpened  at  one  end 
may  also  be  used.  This  trier  is  run  along  the  bone  to  the  center 
of  the  ham  from  both  hock  and  loin  ends.  If  the  trier  brings  out  a 
sweet,  smoky  odor,  the  meat  is  sound.  If  upon  withdrawal  the  trier 
carries  an  unpleasant  odor,  the  piece  should  be  cut  open  and  ex- 
amined carefully  for  spoilage.  If  there  is  a  definite  oclor  of  putre- 
faction, it  is  best  to  destroy  the  entire  piece.  Shoulders  are  tried  in 
the  shank,  at  the  shoulder  point,  and  under  the  bladebone. 

WRAPPING  AND  STORING  SMOKED  MEATS 

After  the  smoked  meat  has  cooled  it  is  ready  to  be  wrapped  and 
stored.  Many  farmers  rub  pepper  on  the  meat  at  this  time  to  add 
flavor.  Ground  black  pepper,  with  or  without  a  little  red  pepper, 
may  be  used.  The  meat  is  then  well  covered  with  parchment  paper 
and  put  into  muslin  bags.  The  paper  wrapping  should  be  heavy 
enough  to  keep  the  grease  from  soaking  the  bottom  of  the  bag.  The 
tops  of  the  bags  should  be  folded  over  and  tied  securely,  a  loop  for 
hanging  the  meat  being  made  in  the  outside  tie  string.  Each  sack 
may  be  further  protected  by  being  painted  with  yellow  wash,  and 
then  hunff  up  for  future  use.  In  preparing  the  yellow  wash,  for  100 
pounds  of  hams  or  bacon  use  the  following:  Three  pounds  of  barium 
sulphate,  11^  ounces  of  yellow  ocher,  1  ounce  of  glue  (dry),  and  6 
ounces  of  flour. 

Fill  a  pail  half  full  of  water  and  mix  in  the  flour,  breaking  up 
all  lumps  thoroughly.  Mix  the  ocher  in  a  quart  of  water  iu  a 
separate  vessel,  add  the  glue,  and  pour  them  into  the  flour-and-water 
mixture.     Bring  this  mixture  to  a  boil  and  add  the  barium  sulphate 
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slowly,  stirring  constantly.     Make  the  wash  the  day  before  it  is  re- 

?uired.  Stir  it  frequently  while  using  it  and  apply  it  with  a  brush, 
iime,  clay,  flour,  or  a  similar  substance  mixed  with  water  to  a  rather 
thick  consistency,  may  also  be  used  to  paint  the  bags. 

The  date  for  killing  and  curing  should  be  so  planned  that  the 
smoked  meat  can  be  bagged  or  put  in  an  insect-proof  place  before 
the  flies  appear  in  the  spring. 

If  the  meat  has  been  properly  cured  and  smoked  it  should  store 
satisfactorily  in  a  dry,  dark,  cool,  well- ventilated  place.  Many  farm- 
ers keep  their  hams  and  shoulders  a  year  or  longer  until  they  have 
developed  the  pungent  flavor  characteristic  of  stored  smoked  pork. 

In  humid  climates  mold  may  develop  very  rapidly  on  the  meat 
but  usually  can  be  rubbed  or  trimmed  on  without  serious  loss.  Meat 
should  be  closely  watched  for  evidence  of  mold  penetration  into  the 
body  of  the  meat.  Once  the  mold  works  in  between  the  muscles  it 
injures  the  flavor  of  the  meat. 

The  shrinkage  of  dry-cured  hams  and  shoulders,  just  after  being 
smoked,  .will  range  from  about  8  to  15  per  cent  of  their  fresh  weight, 
and.  of  brine-cured  hams  and  shoulders,  from  3  to  8  per  cent.  At  the 
end  of  12  months'  storage  the  shrinkage  of  either  may  reach  20  to  30 
per  cent. 

Bacon  is  usually  more  palatable  when  freshly  cured  and  smoked. 
It  does  not  store  so  well  as  hams  and  shoulders,  and  most  farmers 
prefer  to  use  it  during  the  spring  and  early  summer. 

RENDERING  LARD 

Ordinarily  the  leaf  fat,  back  fat,  and  fat  trimmings  are  cooked  to- 
gether. The  caul  and  ruffle  fats  from  the  offal  yield  a  darker  prod- 
uct than  the  other  -fats.  If  the  offal  fat  has  been  removed  carefully 
and  washed  and  chilled  promptly,  it  should  have  an  acceptable  odor 
and  flavor. 

Lard  will  render  more  rapidly  and  completely  if  it  is  cut  into  small 
pieces  before  being  put  into  the  kettle.  Many  persons  prefer  to  grind 
it.  The  kettle  should  not  be  too  full  or  it  may  boil  over.  From  one- 
fourth  to  one-half  pound  of  baking  soda  added  to  500  pounds  of  fat 
when  rendering  is  Ibegun  will  darken  the  cracklings  but  whiten  the 
lard.  To  prevent  sticking  and  scorching,  the  fat  should  be  stirred 
frequently  and  the  fire  should  be  watched  during  the  entire  cooking 
process. 

Cooking  should  be  very  slow  until  the  fat  has  begun  to  melt  and 
the  mass  can  be  stirred  freely  in  the  kettle.  At  the  beginning  of  the 
process,  the  temperature  of  rendering  lard  will  be  about  212°  F.  As 
the  water  contained  in  the  fat  tissues  evaporates  the  temperature  will 
rise  slowly  until  it  reaches  240°  or  255°,  which  is  as  high  as  it  should 
be  allowed  to  go. 

As  rendering  proceeds  the  cracklings  will  brown  and  float.  When 
they  are  more  nearly  completely  rendered  they  will  gradually  sink  to 
the  bottom.  Care  should  be  taken  at  this  time  to  prevent  small  parti- 
cles of  dried-out  cracklings  from  scorching  on  the  bottom  of  the 
kettle.  Many  persons  stop  the  cooking  when  the  cracklings  are  still 
floating.  The  more  nearly  complete  rendering,  however,  removes  a 
greater  proportion  of  the  moisture,  thus  producing  lard  that  will  be 
more  likely  to  keep. 
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It  is  advisable  to  allow  the  rendered  lard  to  s^ettle  and  cool  slightly 
before  emptying  the  kettle.  The  liquid  lard  may  be  siphoned  or 
dipped  carefully  into  containers.  The  rest  of  the  lard,  containing 
the  cracklings,  is  usuallj'  put  through  a  lard  press,  the  lard  being 
strained  through  a  screen  covered  with  two  or  three  thicknesses  of 
cheesecloth.  If  the  hot  lard  can  be  put  into  5  or  10  pound  containers 
and  stored  immediately  at  temperatures  near  or  below  freezing,  it 
will  chill  rapidly  enough  to  produce  a  fine  grain. 

Leaf  fat  will  yield  from  90  to  93  per  cent  of  its  weight  in  ren- 
dered lard;  a  combination  of  leaf  fat,  oack  fat,  and  cutting  fat,  from 
80  to  85  per  cent ;  and  offal  fat,  from  55  to  65  per  cent.  Well-pressed, 
skinned  cracklings  from  an  average  kettle  will  constitute  4  to  6  per 
cent  of  the  original  weight  of  the  fat. 

STORING  LARD 

Air  and  light  may  cause  a  chemical  change  in  stored  lard  whicli 
results  in  rancidity.*  For  this  reason  the  containei-s  should  l^e  filled 
as  nearly  to  the  top  as  possible,  sealed  with  a  tight  cover,  and  stored 
in  a  dart,  cool  place.  Once  the  lard  has  become  rancid  it  is  impos- 
sible to  improve  it. 

If  the  moisture  has  been  eliminated  from  the  lard  by  a  thorough 
rendering,  no  water-souring  should  develo])  during  storage. 

MAKING  SAUSAGE  AND  RELATED  PRODUCTS 

Sausage  may  be  made  one  of  the  most  desirable  and  appetiziu";  of 
all  pork  products.  Often  the  shoulder,  bacon  strip,  and  even  the  loin 
and  hams  are  made  into  sausage  along  with  the  trimmings.  There 
are  many  kinds  of  sausage,  for  each  of  whicli  the  seasoning  may  be 
varied  to  suit  the  individual  taste.  The  few  recipes  included  There 
are  offered  mainly  as  a  guide.  Desirable  sausage  can  be  made  only 
from  sound,  high-quality  materials.  Care  and  accuracy  in  propor- 
tioning the  ingredients  are  also  essential. 

The  sausage  grinder  should  be  equipped  with  two  combs  or  plates, 
having  V^  and  l^  inch  holes  respectively.  A  small  hand  stuffer  will 
be  convenient. 

Some  sausage,  such  as  fresh  pork  sausage  and  headcheese,  may 
be  used  without  being  stuffed,  but  those  similar  to  liver  sausage  and 
Bologna-style  sausage  should  be  stuffed  in  casings.  Bundles  or  sets 
of  salted  casings  may  be  jjurchased  from  almost  any  butcher.  Sev- 
eral types  of  manufactured  casings  are  also  on  the  maiket.  Muslin 
casings  about  2  inches  in  diameter  may  be  made  bv  stitching  to- 
gether the  sides  and  one  end  of  a  muslin  strip  6  inches  Avide.  The 
muslin  casing  should  be  moistened  in  water  before  being  used  and 
the  salted  casings  soaked  for  several  minutes  in  warm  water  and 
then  flushed  out.  Sausage  stuffed  in  muslin  casings  is  frequently 
paraffined  after  it  has  been  chilled. 

In  stuffing,  force  enough  sausage  into  the  stuffer  attachment  to  fill 
it.  Slip  as  much  soaked  casing  over  the  attachment  as  it  will  hold. 
If  muslin  casing  is  used,  pull  the  closed  end  of  the  casing  up  tightly 
against  the  end  of  the  stuffing  tube.  These  precautions  prevent  the 
formation  of  air  pockets  in  the  sausage. 
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The  operator  supports  the  casino  at  the  end  of  the  stuffer  with 
the  first  finger  of  his  left  hand  while  he  turns  the  crank  with  his 
right  hand.  Pressing  upward  with  the  left  forefinger  and  raising 
the  stuffed  casing  above  the  end  of  the  stuffer  will  pack  the  casing 
more  tightly,  thereby  keeping  out  air  pockets.  Animal  casings  are 
cut  after  the  proper-sized  ring  or  length  has  been  stuffed  and  a  new 
length  is  then  beg:un. 

To  tie  the  casmgs,  drive  a  10-penny  nail  into  the  far  comer  of 
the  table  and  fasten  to  it  one  end  of  a  stout,  soft,  white  string  3  feet 
long.  Grasp  both  cut  ends  of  the  casing,  for  example,  a  ring  of 
liver  sausage,  in  the  left  hand  and  tie  them  together  with  two  half 
hitches  of  the  string.  Tie  the  first  ring  near  the  nail  and  each 
succeeding  one  a  little  farther  down  the  string.  When  the  string 
is  full,  cut  it  free  and  attach  a  new  one. 

FRESH  SAUSAGE 

The  fresh  trimmings  from  which  pork  sausage  is  made  should  be 
about  one-third  fat  and  two-thirds  lean.  If  more  fat  is  included, 
the  sausage  may  be  too  rich  and  will  have  a  large  cooking  loss.  Less 
fat  will  make  the  cooked  patties  rather  hard  and  dry  and  difficult 
to  brown. 

In  making  a  small  quantity  of  sausage  to  test  the  recipe,  the 
following  measurements  may  be  used : 

4  pounds  trimmings. 

5  level  teaspoons  salt. 

4  level  teaspoons  ground  sage. 

3  level  teaspoons  ground  pepper. 

^/^   level  teaspoon  ground  cloves  or 

1  level  teaspoon  ground  nutmeg  (if  desired). 

1  teaspoon  sugar. 

For  100  pounds  of  trimmings  use  the  following: 

1%  pounds  salt. 

2  to  4  ounces  ground  sage. 

2  to  4  ounces  ground  pepper. 
^2  to  1  ounce  red  pepper  (if  desired). 
'^/^  to  1  ounce  ground  cloves,  or 
1  ounce  ground  nutmeg  (if  desired). 

12  ounces  of  sugar  may  also  be  included  if  the  sausage  is  to  be  used 
reasonably  soon. 

The  seasoning  should  be  well  mixed,  spread  over  the  trimmings, 
and  the  whole  Quantity  ground  through  the  fine  plate.  Some  persons 
prefer  to  grind  the  unseasoned  meat  through  a  plate  with  y2-inch 
holas  and  then  mix  it  with  the  spices  and  regrind  through  a  plate 
with  l^-inch  holes. 

If  the  sausage  is  to  be  put  into  casings  it  should  be  stuffed  imme- 
diately after  grinding.  It  should  then  be  soft  enough  to  pack 
tightly  in  the  casings  without  the  addition  of  cold  water.  It  may 
also  be  fried  down,  or  canned. 

To  make  bulk  sausage  that  will  slice  and  fry  without  crumbling, 
add  a  scant  half  cup  of  cold  water  to  each  4  pounds  of  ground 
seasoned  sausa^re  and  knead  with  the  hands  until  the  meat  l^omes 
very  sticky  and  doughlike.  Pack  tightly  in  small  molds  or  pans  and 
allow  it  to  chill  before  slicing  it. 
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SMOKED  SAUSAGE 

Use  pork  sausage  made  with  2  pounds  of  salt,  instead  of  1% 
pounds,  per  100  pounds  of  trimmings.  If  it  is  too  stiff  to  stuff 
properly,  add  from  3  to  5  per  cent  of  cold  water  and  knead  until  the 
mass  becomes  doughlike.  Stuff  tightly  in  casings  and  allow  it  to 
cure  for  about  24  hours  in  a  cool  place.  Smoke  and  dry  at  a  temper- 
ature of  TO""  to  90°  F.  for  a  day  or  two  until  a  dark  maliogany  color 
is  obtained.  This  sausage  should  not  be  kept  until  hot  weather 
unless  it  is  canned. 

BOLOGNA-STYLE  SAUSAGE 

Bologna-style  sausage  consists  of  ground  pork  and  beef  mixed 
with  enough  water  to  give  the  saus^e  the  desirable  fine,  tenacious 
texture.  Commercial  concerns  grind  warm  beef  from  freshly 
slaughtered  cattle  with  cracked  ice  because  this  method  gives  a  still 
finer  giain  to  the  finished  product. 

One  standard  recipe  f or  feologna-style  sausage  is  as  follows: 

60  pounds  beef. 

40  pounds  pork  trimmings. 

20  pounds  cold  water. 

2  to  2^4  pouudiS  salt. 

2  to  4  ounces  black  pepper. 

1  to  11^  ounces  coriander. 

1  ounce  mace. 

Onions  (if  desired). 

Grind  the  chilled  beef  trimmings  with  salt  at  the  rate  of  2  pounds 
per  100  pounds  of  beef.  Use  the  coarse  grinding  plate,  and  allow 
the  meat  to  cure  in  a  cool  place  for  about  48  hours.  Salt,  in  the  same 
proportion,  is  added  to  the  coarsely  ground  pork  the  next  evening 
and  the  pork  is  allowed  to  cure  overniglit.  Many  persons  do  not  cure 
the  pork. 

Regrind  the  cured  beef,  using  the  plate  with  V^-inch  holes. 
Then  add  the  pork  and  grind  the  mixture  again.  If  the  pork  was 
not  cured  add  the  salt  (13  ounces  for  40  pounds)  before  grinding. 
Add  the  spices  and  the  water  and  stir  or  mix  vigorously  until  the 
whole  mass  has  become  sticky.  Thirty  minutes  is  often  needed  to 
mix  this  sausage  properly. 

Stuff  the  sausage  tightly  into  beef  or  muslin  casings  and  allow  it 
to  hang  in  a  cool  place  until  the  next  morning.  Put  it  in  a  well- 
ventilated  smokehouse  heated  to  110°  to  120°  F.  Protect  the  casings 
from  a  direct  blaze  that  might  scorch  them.  The  sausage  should 
take  on  a  rich  mahogany  brown  in  al)out  two  hours'  smoking. 

Put  the  hot,  freshly-smoked  sausage  immediately  into  water  heated 
to  160°  to  175°  F.,  and  cook  it  until  it  squeaks  when  the  pressure  of 
the  thumb  and  finger  on  the  casings  is  suddenly  released.  The  usual 
cooking  time  for  sausage  stuffed  in  beef  ''  rounds  "  is  15  to  80  min- 
utes, for  larger  casings  60  to  90  minutes.  Plunge  the  cooked  sausage 
into  cold  water  and  chill  it.    Hang  it  in  a  cool  place. 

COOKED  PRODUCTS 

Cooking  is  a  convenient  means  of  preparing  the  edible  parts  of 
cuts  that  are  difficult  to  bone,  such  as  the  head,  feet,  and  tail.  It  is 
also  a  means  of  utilizing  miscellaneous  pieces  of  trimmings,  liver, 
heart,  tongue,  skin,  and  the  soup  in  which  the  meat  has  been  cooked. 
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All  meat  should  be  well  trimmed  and  washed  before  beinor  cooked 
The  teeth,  nasal  passages,  eyes,  and  eardrums  should  be  removed.  If 
the  lips,  snout,  and  ears  have  been  well  cleaned,  they  may  be  in- 
cluded. The  jowl  is  usually  cut  off  and  cured.  It  may  "be  added,  but 
will  often  cause  the  headcheese  and  scrapple  to  be  too  greasy. 

The  feet  should  be  well  shaved  and  cleaned  and  the  glandular 
tissue  between  the  toes  trimmed  out.  If  the  lard  fat  has  been  skinned, 
the  clean  strips  of  skin  add  gelatin  (binder)  and  flavor  to  the  sausage. 

HEADCHEESE 

Headcheese  is  the  most  simply  made  of  the  cooked  sausages.  Make 
deep  cuts  in  the  jowls  or  other  thick  pieces  of  meat,  cover  with  water, 
and  simmer  until  the  meat  is*  well  done  and  slips  easily  from  the 
bones.  The  skin,  if  used,  should  be  cooked  in  a  net  or  sack  so  that 
it  may  be  removed  when  so  tender  that  a  finger  can  be  pushed  through 
it.  The  thick  ears  and  snouts  will  require  longer  cooking  than  the 
other  skin.  The  skin  is  ground  with  the  plate  having  %-inch  holes. 
The  jowls  and  other  pieces  are  boned  after  being  cooked.  Tliese, 
with  the  boneless  pieces  such  as  the  heart,  are  ground  with  a  plate 
that  has  i/^-inch  holes.  Some  persons  prefer  to  cut  the  tongue  and 
some  of  the  larger  pieces  of  fat  into  strips  instead  of  grinding  them. 

The  finely  ground  skin  and  coarsely  ground  pieces  are  then  mixed 
with  enough  of  the  soup — ^the  water  in  which  the  meat  was  cooked— 
to  make  the  mass  soft  witrfiout  being  sloppy.  Tliis  mixture  is  re- 
turned to  the  kettle  and  brought  to  a  good  boil.  This  reheating 
serves  to  mix  the  gelatin  thoroughly  through  the  soup  so  that  when 
the  headcheese  is  poured  into  shallow  pans  and  chilled  it  will  slice 
without  crumbling. 

Seasoning  is  added  at  the  beginning  of  the  second  cooking.  Usually 
it  is  safe  to  season  to  taste  though  the  following  quantities  of  sea- 
soning per  100  pounds  of  cooked  meat,  including  the  added  soup,  are 
a  satisfactory  guide: 

2  to  2^^  pouiuls  salt. 

3  to  5  ounces  black  pepper. 

%  to  1  ounce  red  pepper  (if  desired). 
1  ounce  ground  cloves  (if  desired). 

1  ounce  coriander   (if  desired). 

2  ounces  sweet  marjoram  (if  desired). 

If  headcheese  is  stuffed  into  casings,  it  should  be  seasoned  and 
stuffed  before  the  second  cooking.  The  stuffed  headcheese  should 
then  be  replaced  in  the  remaining  soup  and  simmered  until  it  floats. 
This  will  require  from  10  to  30  minutes.  It  is  then  chilled  in  cold 
water  and  stored  in  a  clean,  cool  place. 

Headcheese  is  usually  eaten  cold,  sometimes  with  vinegar. 

LIVER    SAUSAGE 

Cook  heads,  tongues,  skins,  hearts,  and  other  pieces  as  for  head- 
cheese, but  for  a  sliorter  period.  Remove  from  the  fire  when  the 
cuts  can  be  boned.     Scald  the  livers  last.    If  they  are  deeply  cut 
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with  a  knife  they  shouhl  be  sufficiently  seared  in  about  10  minutes?. 
Liver  adds  a  definite  flavor  to  this  sausai^e:  10  to  20  per  cent  of 
liver,  by  weight,  is  usually  added  to  the  other  cooked  products. 

Grind  all  the  cooked  materials  moderately  fine  and  ad<l  about  one- 
fifth  as  much  soup  by  weight,  using  enough  soup  to  make  the  mixture 
soft  but  not  sloppy.  Season  to  taste  and  mix  thoroughly.  The 
following  are  standard  quantities  of  seasonings  for  100  pounds  of 
the  mixture : 

2  to  2*4  pouiuls  salt. 

2  to  4  ouiM*es  black  i)ei)per. 

1  to  3  ounces  sage   (if  desired). 

14  to  1  ounce  re<l  pei>i>er  (If  desired). 

1  to  2  ounces  allspice  (if  desire<l). 

The  sjeasoned,  well-mixed  sausage  is  usually  stuffed  in  beef  casings 
and  simmered  in  water  until  it  floats;  usually  the  time  required  is  10 
to  30  minutes.  After  being  cooked,  the  sausage  is  plunged  into 
cold  water,  chilled  for  at  least  30  minutes,  and  hung  up  to  drain. 

If  the  meat  is  cooked  too  much  in  the  first  kettle,  the  second  cook- 
ing, after  the  sausage  has  been  stuffed,  will  destroy  the  tight  **  live  '' 
texture  of  the  finished  sausage. 

SCRAPPLE 

Scrapple,  an  especially  favored  breakfast  disli  in  many  sections,  is 
composed  of  cooked  pork  and  soup  tliickened  with  corn  meal,  flour, 
and  sometimes  shorts. 

Cook  the  heads,  hearts,  and  trimmings  as  for  liver  sausage,  or 
until  the  bones  can  be  removed.  Cook  the  skin,  if  used,  until  ten'der. 
Grind  all  the  material  through  the  tine  plate.  Return  all  the  ground 
material  to  the  soup  after  it  has  been  strained  to  remove  the  bonCvS, 
and  bring  it  to  a  boil. 

The  cereal  mixture  to  be  added  may  vary  widely.  One  consisting 
of  7  parts  corn  meal  and  »3  pai-ts  white  or  buckwlieat  flour  or  7  parts 
com  meal,  2  parts  shorts,  and  1  part  buckwheat  flour,  sliould  be  ac- 
ceptable. 

Four  parts  ground  cooked  meat  i)roducts,  3  parts  sou]),  and  1  part 
dry  cereal  mixture  (by  weight)  will  produce  a  richly  flavored,  sat- 
isiactorv  scrapple.     More  meal  and  soup  may  be  used  if  desireu. 

In  adding  the  cereal  mixture,  moisten  it  with  some  of  the  cooled 
soup  so  that  it  may  be  added  to  the  hot  soup  without  forming  lumps. 
Boil  it  for  about  one-half  hour,  stirring  it  frequently  or  constantly  to 
prevent  sticking.  Add  the  seasoning  shortly  before  the  cooking  is 
finished  and  stir  it  in  well. 

The  following  seasonings  may  be  used  for  100  pounds  of  scrapple, 
including  the  soup  and  the  dry  cereal  mixture: 

2  to  2Vj  l>ounds  salt. 

2  to  4  ounces  black  pei»i)er. 
2  to  4  ounces  sweet  marjoram. 
2  to  4  ounces  sage  (if  desired). 
1  ounce  red  pepiier  (If  desired). 

1  ounce  nutmeg  (If  desired), 
'u  ounce  mace  (If  desired). 

2  iH)unds  ground  onions  duriiijc  sefon*!*  c<M>kin;:  (if  desired). 


Digiti 


zed  by  Google 


32  farmers'  bulletin  use 

The  hot  scrapple  is  poured  into  small  shallow  pans  and  chilled 
as  quickly  as  possible.  If  properly  made  it  can  be  sliced  and  fried 
quickly  without  much  crumbling.  The  slices  may  be  dipped  in  egg 
before  they  are  fried. 

PANHAS 

The  soup  remaining  after  the  making  of  headcheese  or  liver  sau- 
sage may  be  used  to  make  a  kind  of  corn-meal  mush  called  "  Panhas." 
Strain  out  all  bones,  bring  the  soup  to  aboil,  and  add  the  meal  slowly. 
A  safe  method  of  preventing  the  formation  of  lumps  is  to  moisten 
the  meal  beforehand  with  a  little  cooled  soup,  adding  enough  of  the 
liquor  to  make  a  thick  paste. 

Three  or  four  parts  of  soup  to  one  part  of  meal,  by  volume,  is  a 
good  proportion.  Season  to  taste  with  the  seasonings  given  for  head- 
cheese. Cook  the  meal  30  to  45  minutes  and  pour  it  into  shallow 
pans  to  cool.     Slice  and  serve  like  scrapple. 

CANNING  PORK 

Pork  should  be  canned  in  a  steam-pressure  cooker  at  a  pressure  of 
15  pounds  (250°  F).  Water-bath,  Kve-steam,  oven,  and  open-kettle 
methods  of  canning  will  produce  a  temperature  of  only  about  212^^  F., 
which  is  too  low  to  sterilize  meat  thoroughly. 

Use  only  meat  which  is  fresh  and  in  good  condition.  AVipe  the 
meat  with  a  damp  cloth,  and  remove  the  excess  fat  and  the  bones. 
Cut  into  pieces  or  suitable  size  to  be  placed  in  the  containers  to  be 
used.  Heat  the  meat  thoroughly,  until  it  is  no  longer  red,  by  simmer- 
ing it  in  water  or  by  placing  it  in  an  oven.  Pack  it  into  the  con- 
tainers while  it  is  hot,  and  work  rapidly.  Pour  enough  liquid  over 
the  meat  to  fill  the  container  within  one-half  inch  or  the  top ;  use 
the  broth  in  which  the  meat  had  simmered,  or  the  pan  drippings,  if 
they  are  not  dark  brown,  diluted  with  boiling  water.  Ada  salt  as 
desired  (about  1  teaspoon  per  pint).  Completely  seal  tin  cans  at 
once  or  partly  seal  glass  jars,  and  place  them  in  the  pressure  cooker 
immediately,  before  the  meat  is  cooled.  Process  at  15  pounds'  pres- 
sure as  follows : 

Minutes 
Pint  glass  jars 60 

No.  2  plain   tin  cans 50 

No.  2%  and  No.  3  plain  tin  cans 60 

When  using  No.  2  and  No,  2i/2  tm  cans,  open  the  i>etcock  on  the 
pressure  cooker  as  soon  as  the  processing  period  is  over  and  allow  the 
bteam  to  escape.  Open  the  cooker  and  place  the  cans  in  cold  water. 
Use  running  water  if  it  is  available;  otherwise  change  the  water 
frequently  until  the  cans  have  cooled. 

When  using  No.  3  tin  cans  or  pint  glass  jars,  allow  the  steam 
gauge  to  come  to  zero  before  opening  the  petcock.  Then  open  it 
gradually  to  prevent  a  sudden  outrush  of  steam.  Too  rapid  lower- 
ing of  pressure  surrounding  the  jars  will  draw  the  liquid  out  of  the 
jars.^ 

'  8  General  iDformation  on  the  preservation  of  food  by  canning  and  details  of  proeesslm; 
food  In  the  pressure  cooker  are  given  in  Farmers'  Bulletin  1471,  Canning  Fruits  and 
Vegetables  at  Home.  This  bulletin  should  be  used  to  supplement  the  directions  ^Ten. 
More  detailed  directions  for  the  canning  of  porlc  may  be  obtained  from  the  Bureau  of 
Home  Economics,  U.  S.  Depcu-tmcnt  of  Agriculture. 
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REGULATIONS   FOR   SHIPPING   MEAT   OR   MEAT   FOOD 

PRODUCTS 

Farmers  who  ship  their  meats  must  comply  with  official  State  and 
Federal  regulations.  Below  is  shown  a  sample  shipper's  certificate 
such  as  must  be  used  in  interstate  shipments  of  uninspected  meat  or 
Hieat  food  products  which  are  from  animals  slaughtered  by  the 
faiiner  on  the  farm.  Blank  certificates  should  follow  this  sample. 
In  size  the  certificate  should  be  5^^  by  8  inches. 


SHIPPER'S  CERTIFICATE 

Date 19__. 


Name  of  carrier. _ 

Shipper 

Point  of  shipment- 

CoDsignee 

Destination 


I  hereby  certify  that  the  foUowlng-descrihed  uninspected  meat  or  meat  food 
pro<Iuct8  are  from  animals  slaughtered  by  a  farmer  on  the  farm,  and  are  offered 
for  transportation  In  interstate  or  foreign  commerce  as  exempted  from  inspec- 
tion according  to  the  act  of  Congress  of  June  30,  1906,  and  at  this  date  they 
are  sonutl,  healthful,  wholesome,  and  fit  for  human  food,  and  contain  no  pre- 
servative or  coloring  matter  or  other  substance  prohibited  by  the  regulations 
of  the  Secretary  of  Agriculture  governing  meat  inspection. 

Amount  and  weight. 

Kind  of  product 


(Signature   of   shipper) 

•  AddreHs  of  shipper) 


Two  copies  of  this  form  are  to  he  presented  to  the  common  carrier 
with  each  shipment. 


COOK  PORK  THOROUGHLY 

THROUGH  eating  raw  pork  man  may  become  infected 
with  a  very  serious  disease  called  trichinosis.  The  lean 
meat  of  hogs  may  harbor  parasites  called  trichinae  which 
are  too  small  to  be  seen  with  the  naked  eye.  The  danger 
of  trichinosis  can  be  entirely  avoided  by  thoroughly  cook- 
ing the  pork.  Certain  pork  products,  however,  that  are 
intended  to  be  eaten  without  cooking  may  be  considered 
safe  if  they  bear  evidence  of  Government  inspection  or 
equally  competent  State  or  local  inspection. 
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Tjn"ARM,  freshly  slaughtered  pork  carcasses  should 
^  be  chilled  to  a  temperature  between  34°  and 
40"*  F.  withiif  48  hours,  preferably  within  24  hours, 
after  slaughtering.  Bacteria  which  may  cause  spoil- 
age if  their  growth  is  not  promptly  checked  by  chill- 
ing are  often  present  in  the  meat. 

Meat  as  it  cures  will  normally  develop  a  more 
uniform,  desirable  flavor  if  it  can  be  held  at  an  even 
temperature  of  about  38°  F.  On  the  farm,  tempera- 
tures are  not  easily  controlled,  but  every  effort 
should  be  made  to  approximate  those  mentioned. 

Proper  slaughtering  equipment  will  make  it  pos- 
sible to  clean  hog  carcasses  thoroughly  so  that  full 
use  can  be  made  of  all  the  parts,  including  the  head 
and  feet. 

Sausage,  scrapple,  headcheese,  arid  similar  prod- 
ucts afford  means  of  utilizing  certain  parts  of  a  hog 
carcass  that  might  otherwise  be  wasted. 

Clean,  well-cut,  smoothly  trimmed  meat  can  j^e 
cooked  and  used  to  better  advantage  than  pieces 
that  have  been  soiled  or  improperly  prepared. 


nr    LI  ^        wx    r*  I»«ied  Febnury  IMl 

WMhinffton,  D.  C.  ReviMd  October  ltS8 
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PORK  ON  THE  FARM 
Killing,  Curing,  and  Canning  ^ 
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Bureau  of  Animal  Industry 
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IMPORTANCE  OF  PROPER* METHODS 

SINCE  FRESH  MEAT  is  highly  perishable,  proi>er  handling  is 
necessary  to  make  it  into  sound  and  palatable  products  that  will 
keep  satisfactorily.  Only  through  the  elimination  of  waste  and 
spoilage  can  the  advantages  of  dressing  hogs  on  the  farm  be  realized. 
Succe^  in  preparing  meat  depends  upon  strict  attention  to  the 
methods  used.  None  of  the  details  of  these  methods  are  difficult,  but 
all  are  important. 

There  are  many  different  ways  in  which  to  prepare  pork  products. 
The  most  desirable  one  for  each  farmer  is  that  which  best  suits  his 
family  or  locality.  However,  certain  general  rules  for  cutting  and 
curing  should  be  observed  by  all. 

EQUIPMENT 

Elaborate  and  exi)ensive  equipment  is  unnecessary,  but  certain 
tools  are  essential  and  others  are  very  desirable  (fig.  1).  Most 
useful  of  all  is  the  curved  6-inch  skinning  knife.  It  may  be  used  for 
sticking  the  hogs,  raising  the  gambrel  tendons,  shaving  and  dressing 
the  carcass,  and  cutting  and  trimming  the  meat.  It  is  also  the  best 
knife  for  skinning  cattle  and  lambs.     Once  the  user  becomes  ac- 

1  This  l8  a  revision  of  a  previous  edition  written  by  F.  (».  Ashbroolt,  junior  animal 
husbandman,  and  G.  A.  Anthony,  lay  inspector,  Bureau  of  Animal  Industry,  and 
Frants  P.  Lund,  Division  of  Cooperative  Extension. 
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customed  to  its  shape,  the  curved  knife  will  be  found  to  cut  more 
easily  and  smoothly  than  the  straight  butcher  knife.  A  narrow- 
bladed  boning  knife,  the  narrower  tne  better,  is  needed  in  prepar- 
ing  boneless  roasts  and  boning  meat  that  is  to  be  made  into  sausage 
or  canned. 

In  sharpening  a  knife  a  grindstone  commonly  is  used  first.  With 
it  an  even  bevel,  about  one-fourth  inch  wide,  is  put  on  each  side  of 
the  blade.  An  oilstone  is  used  to  give  a  smooth,  keen  edge.  A 
smooth,  high-quality,  9-  to  14-inch  steel  is  used  to  keep  a  sharp  knife 
in  good  cutting  condition.  A  smooth  steel  straightens  the  edge  of  a 
sharp  knife  or  removes  the  "set"  from  the  microscopic  teeth  that 
compose  the  edge.  When  they  are  purchased,  most  steels,  even  those 
of  high  quality,  are  too  rough  to  be  serviceable  and  should  be  rubbed 
down  with  an  emery  stone  until  the  surface  is  smooth  and  glassy. 
One  can  form  the  habit  of  steeling  the  knife  briefly  but  frequently 
while  using  it. 


Figure  1. — Equipment  for  use  in  slaughtering  and  dressing  hogs :  Gambrel  (singletree), 
hook,  smootn  steel,  skinning  knife,   boning  knife,  saw,  bell-shaped  hog  scrapers,  and 


thermometer. 


The  meat  saw  should  be  24  to  28  inches  long.  A  saw  of  this  length 
can  be  used  instead  of  a  cleaver  for  splitting  either  hog  or  cattle 
carcasses.  The  bell-shaped  hog  scrapers  are  the  best  hand  instru- 
ments yet  devised  for  removing  the  hair,  scurf,  and  dirt.  A  fairly 
heavy  steel  scraper,  with  a  bell  mat  will  take  a  rough  edge  on  the  out- 
side when  rubbed  with  an  emery  stone  or  file,  is  the  most  eflScient  A 
scraper  4  inches  in  diameter  can  be  used  more  easilv  than  larger  size>. 
whereas  smaller  scrapers  are  usually  too  light  and  do  not  hold  their 
shape.  A  clean  singletree  with  open  hooks  makes  a  more  desirable 
gambrel  for  hanging  the  carcass  than  the  customary  notched  stick 
as  there  is  less  danger  of  the  carcass  slipping  oflf  the  singletree.  When 
many  hogs  are  to  be  kiUed,  the  use  of  commercial  metal  gambrels  i? 
suggested. 

A  50-gallon  hardwood  or  metal  barrel  will  serve  to  scald  a  hosr 
weighing  up  to  250  pounds,  without  much  difficulty.  A  metal  trough 
or  watering  tank  5  to  6  feet  long,  30  inches  wide,  and  15  to  24  inches 
deep  may  be  converted  into  a  combination  water  heater  and  scaldinjr 
vat.  It  is  set  up  on  bricks  or  put  over  a  trench.  The  sides  are 
banked  with  eartn  and  a  fire  built  beneath  (fig.  2).    This  arrange- 
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ment  permits  holding  the  temperature  of  the  water  at  the  proper 
point  for  scalding  any  number  of  hogs. 

The  most  convenient  scraping  table  is  4i/^  feet  wide,  2^  feet  high, 
and  4  to  8  feet  long  (fig.  2).  On  a  table  of  this  width  the  hog  can 
be  laid  crosswise  so  that  one  man  may  scrape  the  rear  end  while 
the  other  scrapes  the  head.  A  thermometer  tnat  will  register  up  to 
212°  F.  is  desirable  so  that  the  temperature  of  the  water  can  be 
correctly  gaged. 

A  hog  or  hay  hook  for  use  in  scalding  the  animal ;  pans  or  tubs  for 
holding  edible  and  inedible  viscera ;  a  block  and  tacHe,  ladder,  rack, 
or  other  means  for  suspending  and  chilling  all  the  carcasses  that  are 
to  be  dressed  j  and  plenty  of  hot  and  cold  water  should  be  provided 
before  operations  begin.  A  small  blowtorch  and  wire  brush  will  help 
materially  in  singeing  and  scrubbing  the  head  and  feet. 

A  salinometer  (known  also  as  a  salimeter),  operating  on  the  same 
principle  as  the  wet-battery  hydrometer,  may  be  used  in  measuring 


SCCTMN    'ftaOUM     SmOKC    CmMMBUL  nR3ftCTIVt 

Figure  2. — Combination  water  heater,  scalding  vat,  and  scraping  table.     The  tank  may 
also  be  set  on  tho  ground  over  a  trench  and  banked  with  sheet  metal  or  earth. 

accurately  the  saltiness  of  the  curing  brine.    It  is  inexpensive,  and 
may  be  obtained  at  any  butcher's  supply  house. 

MEDIUMWEIGHT  HOGS  MOST  DESIRABLE  FOR 
SLAUGHTER 

A  hoff  weighing  from  180  to  225  pounds  alive  will  produce  moder- 
ate-sized cuts  and  usually  a  very  desirable  proportion  of  fat  and 
lean.    Heavier  hogs  will  produce  more  lard. 

When  hams  and  shoulders  are  cut  according  to  the  methods  later 
described,  each  will  weigh  about  7  percent  of  the  live  weight  of  the 
hog.  Each  bacon  strip  and  loin  will  weigh  about  5  percent  and  the 
head  7  percent.  The  weight  of  lard  rendered  from  a  200-pound  live 
hog  will  range  between  9  and  13  percent  of  the  live  weight  of  the 
hog;  and  that  from  a  250-  to  300-pound  hog,  between  14  and  18 
percent. 

A  smooth,  moderately  well-finished  hog  will  usually  produce  a 
desirable  quality  of  meat.  Of  course  the  animal  should  be  thrifty, 
and  healthy  and  the  meat  suitable  for  human  consumption. 
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CARE  OF  THE  HOG  JUST  BEFORE  SLAUGHTER 

The  care  of  an  animal  just  before  it  is  slaughtered  has  much  to 
do  with  getting  a  good  "stick."  This  is  very  important  because  meat 
from  a  well-bled  hog  keeps  better  than  that  from  a  hog  which  has 
not  bled  well.  A  hog  bleeds  more  thoroughly  and  c&esses  more 
easily  after  a  24-hour  fast,  but  it  should  be  given  all  the  water  it  will 
drink.  Running  the  animal  or  wrestling  with  it  often  causes  a  tem- 
porary fever.  If  the  animal  is  killed  in  this  condition,  the  meat  is 
likely  to  be  bloody^  sometimes  referred  to  as  fiery.  Sucn  meat  looks 
bad  and  spoils  easily.  Bruises  and  whip  marks  cause  bloody  spots, 
which  must  be  trimmed  out.  Penning  the  animal  by  itself  the  day 
before  butchering  is  recommended. 

STICKING 

Killing  the  hog  should  be  done  as  humanely  as  possible  and  in  a 
way  that  will  insure  a  thorough  draina^  of  the  blood.  Putting 
the  hog  in  a  small  pen  the  day  before  will  make  it  easier  to  stun 
or  catch  without  exciting  it.  Stunning  may  be  done  by  striking  one 
sharp  blow  with  the  head  of  an  ax  or  other  heavy  blunt  instrument 
or  by  shooting  at  a  point  in  the  forehead  midway  between  the  eyes 
and  slightly  above.  Improperly  placed  blows  or  bullets  that  do 
not  stun  can  cause  the  animal  much  pain.  If  stunning  is  practiced 
as  a  humane  measure,  take  care  that  the  first  attempt  is  successful. 
Since  bullets  sometimes  glance  from  a  hog's  skull  or  miss,  care 
should  be  taken  to  prevent  injurv  to  persons  or  to  other  livestock. 

If  the  animal  is  stuck  without  being  stunned,  the  blood  will  drain 
out  more  completely  than  if  it  is  stunned  first.  Shackling  a  hog's 
hind  leg  with  a  chain  or  rope  and  hoisting  it  by  a  block  and  tacEe 
fastened  securely  some  10  feet  above  the  ground  is  the  easiest  way, 
for  both  man  and  hog,  to  restrain  the  ammal  for  sticking  without 
stunning.  To  get  the  hog  in  proi)er  position  for  sticking  on  the 
ground,  reach  under  the  animal  and  grasp  its  opposite  front  leg, 
then  roll  it  upon  its  back  and  hold  it  firmly  by  the  front  feet.  The 
man  holding  the  hog  stands  astride  it,  facing  forward,  with  his  feet 
and  knees  pressed  against  the  shoulders  of  the  animal  to  prevent  it 
from  rolling  (fig.  3). 

The  following  sticking  metliod  is  recommended  for  the  beginner. 
The  man  doing  the  sticking  takes  a  position  squarely  in  front  of  the 
hog,  holds  down  the  snout,  and  opens  the  skin  for  a  distance  of  about 
3  inches  in  front  of  the  breastbone.  He  then  inserts  the  knife,  edge 
downward,  straight  in  toward  the  breastbone,  not  downward  as  is 
often  done.  When  the  breastbone  is  reached,  he  follows  downward 
with  the  point  of  the  knife  until  the  knife  slips  under  the  breastbone 
and  between  the  ribs.  He  then  pushes  the  knife  in  about  1  inch 
and  directs  the  cut  first  downward  toward  the  backbone,  then  for- 
ward toward  the  head  (fig.  4).  Care  should  be  taken  to  hold  the 
animal  sguarely  on  its  back  and  to  keep  the  knife  in  the  center  so  as 
not  to  stick  a  shoulder.  It  is  both  difficult  and  unwise  to  stick  the 
heart.    Let  it  pump  out  the  blood  as  long  as  possible. 
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Fi. 

against  the  ulioulders  of  the  animal  to  prevent  its  rolling. 


FxouRB  4. — The  three  poBltionfl  of  the  knife  in  sticking  a  hog :  a,  The  knife  Insertetl  In  the 
fat;  &,  the  second  poMition  places  the  knife  above  the  artery;  e,  the  final  position,  after 
the  downward  thrust  has  l>een  made  and  the  artery  severed. 
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SCALDING 

Slow  scalding  is  usually  best.  At  slaughterhouses  where  steam  is 
available  to  maintain  the  scalding  water  at  a  steady  temperature,  the 
water  is  usually  held  at  140^  to  144°  F.  With  these  temperatures  it 
will  take  from  3  to  6  minutes  to  loosen  the  hair  and  scurfy  but  there 
is  little  or  no  danger  of  setting  the  hair  or  cooking  the  skin.  In  the 
fall  of  the  year  when  the  winter  hair  is  beginning  to  grow  and  most 


Fig  the 

hair  and  works  the  water  into  the  wrinkles  of  the  skin. 

hogs  are  difficult  to  scald,  temperatures  as  high  as  146°  to  150°  are 
sometimes  used. 

On  the  farm,  where  it  is  difficult  to  reheat  the  water  promptly, 
temperatures  of  155°  to  165°  often  must  be  used  at  the  beginning  so 
that  the  water  will  not  become  cold  before  the  hog  is  completely 
cleaned.  In  using  water  as  hot  as  this,  care  must  be  taken  to  keep 
the  hog  in  motion  (&g,  5)  while  in  the  water  and  to  pull  it  from  the 
barrel  and  give  it  irequent  chances  to  cool.  This  lessens  the  danger 
of  setting  the  hair.  If  possible,  it  is  advisable  to  have  plenty  of  boil- 
ing water  available,  so  that  lower  temperatures  can  be  used  at  the 
beginning  and  more  hot  water  added  if  necessary.     The  combina- 
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tion  heater  and  scalding  vat  shown  in  figure  2  is  the  most  convenient 
means  for  obtaining  tlie  proper  temperature. 

Lime,  rosin,  or  other  substance  that  will  make  the  hair  cling  to  the 
scraper  and  pull  out  more  easily  is  often  put  into  the  water.  The 
proper  temperature  of  the  water,  however,  is  more  important  than 
any  substance  that  can  be  put  into  it. 

Twenty-five  to  thirty  gallons  of  water  is  ordinarily  enough  to 
scald  a  hog  in  a  50-gallon  barrel.  Lightweight  or  mediumweight 
hogs  can  be  practically  immersed  in  the  barrel.  The  animal  is  held 
with  a  hook  in  the 
lower  jaw.  In  scald- 
ing laree  hogs  the 
liam  ena  of  the  ani- 
mal is  immersed  first 
and  then  the  head  end. 
When  the  latter  end  is 
imniersedj  one  leg  of 
the  hoff  IS  held  with 
the  hook  caught  in  the 
gambrel  tendon.  At 
this  time,  a  third  man, 
if  available,  can  re- 
move most  of  the  hair 
from  the  hot  legs  and 
flanks  even  though  the 
animal  is  kept  in 
motion. 

SCRAPING 

When  the  hog  is 
completely  scalded, 
turn  it  crosswise  on 
the  table.  One  man 
should  grip  the  hind 
legs  with  both  hands 
and  twist  off  the  hair, 
then  pull  off  the  dew 

claws   and   toes,   while    Figubb  6. — in  scraping  the  carcass  tilt  the  scraper  on  its 

hot,  with  a  hook,  and  S'p1^llu?e°''  ^"'^ '^^"•^^^-  ^'"^  ^^^»^  ^^'^'^^^  ^'^^  p^^^^^ 
scrape  the  hindquar- 
ters (fig.  6).  Another  should  scrape  the  hair  from  the  forequarters, 
feet,  and  head.  After  some  experience,  one  will  learn  to  stretch  the 
skin  by  moving  the  leg  or  head  so  as  to  smooth  the  wrinkles  and  make 
scraping  easier.  If  patches  of  hair  have  not  been  thoroughly  scalded, 
it  is  often  possible  to  loosen  them  by  covering  them  with  sacks  or 
hog  hair  and  pouring  hot  water  on  them.  The  dehairing  of  the  hot 
carcass  should  be  done  as  rapidly  as  possible  as  there  is  a  tendency 
for  the  skin  to  "set"  and  render  the  removal  of  the  hair  difliicult. 
After  the  hair  and  scurf  have  been  scraped  off,  much  of  the  diit 
can  be  removed  by  rinsing  the  carcass  with  warm  water  and  pressing 
the  beU  scraper  flat  against  the  carcass  instead  of  tipping  it  on  its 
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edge  as  before  (iBg.  7) .    A  blowtorch  and  wire  brush  will  now  be 
very  useful  in  singeing  and  scrubbing  the  head  and  feet  (fig.  8). 

The  scraped,  singed 
carcass  is  ready  to  be 
rinsed  with  cold  water 
and  sliaved  (fig.  9). 
Wash  and  shave  tbe 
entire  carcass.  It  is 
now  ready  to  be  hung 
up.  To  insert  the 
gainbrel,  open  tlie  skin 
at  the  center  of  the 
hind  leg  just  above 
the  foot  and  directly 
over  the  tendons. 
Push  the  skin  aside 
with  the  knife  and  cut 
down  to  the  bone  at 
tlie  side  of  the  ten- 
dons, as  shown  in  fig- 
ure 10.  Make  a  simi- 
lar cut  on  the  other 
side  of  the  tendons. 
Put  the  knife  aside 
and  raise  the  tendons 
with  the  fingers  to  re- 
ceive the  ganibrel.  Be 
sure  the  gambrel  or 
hook  engages  both  tendons.  After  the  gambrel  is  raised  and  the  car- 
cass is  suspended,  wash  the  carcass  again  with  cold  water  and  shave 
it  again. 

REMOVAL  OF  IN- 
TERNAL ORGANS 

Opening  a  hog  car- 
cass and  removing  the 
internal  organs  are 
really  very  simple  op- 
erations, particularly 
if  the  animal  has  been 
kept  off  feed  for  24 
hours  before  slaugh- 
ter. There  are  many 
different  methods,  but 
the  following  should 
be  easily  understood 
by  the  beginner. 

Insert  the  skinning 
knife,  edge  up,  into 
the  sticking  place  and 
cut  up  through  the 
full  length  of  the 
breastbone  (fig.  11).  If  the  breastbone  is  very  hard  to  cut,  as  it  may 
be  in  older  hogs,  the  cut  muv  be  made  a  little  to  one  side  of  the  mid- 


Figure  7. — To  remove  the  dirt,  press  the  scraper  flat 
against  the  wet  skin  and  move  it  rapidly  back  and  forth. 
This  creates  a  suction  that  will  remove  much  dirt  and 
stain. 


FiGUBE  8. — Cleaning   the  head.     The  head   is   scraped  and 
singed  and  then  scrubbed  with  the  wire  brush. 
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die  where  there  is  softer  bone  or  cartilage.  It  is  sometimes  necessary 
to  use  the  saw.  Care  should  be  taken  not  to  extend  the  opening  inci- 
sion upward  beyond  the  chest  cavity.  To  do  so  will  cut  into  the 
stomacii  or  allow  the  intestines  and  stomach  to  protrude  and  interfere 
with  the  operation  to  follow. 
Now   be^in   at   the 


Figure  10. — Raising  the  gambrel  tendon. 

pelvic  bone.    While  dividing  this  bone  care  should  be  taken  to  avoid 
puncturing  the  urinary  bladder  which  lies  just  below.    In  dressing  a 
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barrow,  loosen  the  penis  and  let  it  hang,  to  be  removed  later  with 
the  bung.     Insert  the  handle  of  the  knife  in  the  opening  made  in 


FKjriiE    11.— In    HplittliiK    the    breastbone,  Figire  12. — Tender  this  method  of  open- 

if   the   handle   of   the   knife   is   slanting  ing  the  caica««  there  is  no  danger  of 

up  with   the  point  down  there  is  little  cutting  the  intestines  or  stomach, 
danger  of  cutting  up  too  far  and  oi)en- 
ing  the  stomach. 

Guard  the  heel  of  the  blade  with  the  forefinger  and  thumb  of  tlie 
right  hand  and  cut  down  the  median  line  of  the  belly  until  this  cut 
joins  the  split  breastbone  (fig.  12). 
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Allow  the  intestines  to  roll  out  and  hang  by  their  natural  attach- 
ments. Baise  the  bung  by  slipping  the  knife  into  the  pelvic  cavity 
and  loosening  the  bung  from  the  fat  on  both  sides  and  at  the  back. 


FiouiiE  13. — The  internal  organs  will       Figubb    14. — In    removing   the   intestines,   grasp 
not  fall  unless  the  animal  was  fed  them   carefully   and   flrmly   so   they   will   not 

shortly  before  slaughter.  tear  and  fall. 

Pull  it  down  toward  and  past  the  kidneys.    Be  careful  to  cut  it  free 
from  the  kidney  fat  (fig.  13). 

It  is  at  this  point  that  many  inexperienced  farm  butchers  expect 
to  encounter  trouble.  The  operation,  however,  is  almost  complete, 
and  no  difficulty  need  be  anticipated.    With  the  left  hand  grasp  the 
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intestines  firmly  just  below  the  kidneys  at  the  point  where  tiiey 
appear  to  be  attached  to  the  backbone.  Push  down  slowly  but 
firmly  until  they  loosen  from  the  back.  Free  the  liver  by  running 
the  nngers  of  the  right  hand  behind  it  and  pulling  it  away  from 
the  back.    Still  holding  the  intestines  in  the  left  hand,  cut  through 

the  diaphragm  to  me 
backbone  (fig.  14).  Ex- 
tend the  cut  around  the 
white  fibrous  portion  of 
the  diaphragm,  wliich  is 
parallel  to  the  ribs,  to  the 
breastbone  and  down  the 
breastbone  to  the  throat 
This  last  cut  loosens  the 
heart  and  lungs  in^  the 
chest  cavity.  Still  hold- 
ing the  int^tines  with  the 
left  hand,  repeat  the  cut 
on  the  left  side  of  the  car- 
cass, crossing  the  right 
hand  over  the  left.  It 
may  sometimes  be  neces- 
sary to  cut  the  back  artery 
from  the  backbone,  thus 
permitting  the  left  hand 
to  pull  the  entire  offal  out 
of  the  carcass.  Tlie  gullet 
is  still  attached  to  the 
throat,  but  one  cut  of  the 
knife  will  free  it 

The  body  cavity  should 
be  washed  and  rinsed  in 
cold  water  before  the  car- 
cass is  split.  Splitting: 
with  a  saw  down  the  cen- 
ter of  the  backbone  is  rec- 
ommended. This  elimi- 
nates the  savory  country- 
style  backbone  piece  or 
chine  but  gives  a  lar^r 
quantity  of  meat  suitable 
for  curing  and  canning. 

The  split  carcass  will 
chill  more  rapidly  if  the 
leaf  fat  is  pulled  out  by 
loosening  it  where  it  is  at- 
tached to  the  diaphragm 

FiGUKE  15. — The  warm  leaf  fat  is  puUed  out  by  loos-         .    .y^      i      x      -u    ,,„  j   ofrin. 
ening  it  at  the  rib  end  and  flsting  It  up  and  out.  at  tne  laSt   riD  aUQ  Sinp 

ping  or  fisting  it  up  and 
out  (fig.  15).  It  is  also  much  easier  to  remove  the  leaf  fat  when  the 
carcass  is  hot  than  after  it  has  been  chilled. 

In  commercial  practice,  where  carcasses  are  inspected,  the  head  of 
the  hog  is  uniointed  before  the  carcass  is  opened.  This  operatitm 
requires  a  little  skill  but  is  readily  learned.     A  cut  is  made  about 


Digiti 


zed  by  Google 


PORK  ON  THE  FARM— KILLING,  CURING,  AND  CANNING    I3 

one-half  inch  above  the  ear,  at  right  angles  to  the  backbone,  and 
clear  through  the  left  jowl  and  top  of  the  neck  and  throat.  The  left 
ear  is  held  with  the  left  hand,  and  the  cut  is  made  in  to  the  back- 
bone. This  leaves  the  head  hanghig  by  the  bone  and  right  jowl. 
The  cut  should  meet  the  neck  ioint  where  the  first  neck  bone  joins 
the  head.  The  dished  "button"  end  of  the  backbone  fits  over  the 
head  end  of  the  joint  in  the  same  manner  that  the  fingers  and  palm 
of  one  hand  can  be  made  to  enclose  the  clenched  fist  of  the  other. 
The  knife  loosens  the  membranes  at  the  lower  or  head  end  of  the 
joint,  the  end  of  the  "fingers"  of  the  upper  or  enclosing  "hand."  As 
the  joint  opens,  the  knife  moves  upward  along  the  "knuckles"  of 
the  clenched  "fist,"  across  its  top,  and  down  the  far  side.  The 
whole  joint  is  about  1%  inches  wide.  Packers  often  unjoint  the  head 
by  cutting  across  above  the  ears,  peeling  off  the  jowls,  and  allowing 
them  to  remain  upon  the  carcass. 

CHILLING  THE  CARCASS 

The  tissues  of  manv  freshly  slaughtered  hog  carcasses  contain 
bacteria  that  are  capable  of  spoiling  the  meat  unless  their  growth 
is  promptly  checked.  Packers  have  practically  solved  the  problem 
of  sour  meat  by  chilling  the  fresh,  warm  carcass  to  a  temperature  of 
34°  to  36°  F.  within  ^  hours  after  slaughter  and  by  holding  the 
meat  at  36°  to  40°  while  it  is  curing.  On  the  farm,  butchering 
should  be  done  when  the  weather  is  as  favorable  as  possible.  When 
necessary  protect  the  freshly  slaughtered  carcass  from  freezing  by 
hanging  it  in  a  shed  or  wrapping  it  with  a  sheet;  but  storing  the 
warm  meat  at  high  temperatures,  particularly  those  above  40°,  is 
often  the  cause  of  spoilage. 

Unless  care  is  taken  the  fat  bellies  and  hams  of  warm,  freshly 
slaughtered  hogs  often  overlap  each  other  during  the  cooling  process, 
thus  closing  the  body  cavity  to  air  circulation.  Warm  hogs,  so  hung, 
wiU  frequently  show  spoilage  the  next  day,  even  when  held  at  low 
temperatures.  Slight  taint  is  often  observed  alon^  the  bacon  strip 
when  the  hot,  heavy,  leaf  fat  is  not  removed.  It  is  always  wise  to 
split  warm  hogs  and  to  pull  the  leaf  fat  as  soon  as  the  internal  organs 
have  been  removed. 

Whole  or  half  carcasses  should  be  suspended  to  chill  so  that  they 
do  not  touch.  When  hams  touch  each  other,  chilling  is  often  de- 
layed too  long,  and  spoilage  occurs.  If  warm  carcasses  are  held  at 
temperatures  slightly  above  freezing  overnight,  the  internal  tempera- 
ture of  the  hams  will  not  always  l^  below  40°  F.  the  next  morning. 
Cuts  from  such  meat  should  be  spread  out  during  the  second  night 
to  permit  complete  chilling.  The  need  for  prompt  and  thorough 
chilling  of  warm  carcasses  cannot  be  overemphasized. 

Many  communities  in  the  South  have  access  to  local  cold-storage 
plants  with  facilities  both  to  chill  the  carcass  and  to  store  the  curing 
meat.  The  warm  sides  are  brought  in  immediately  after  slaughter, 
and  the  owner  returns  1  or  2  days  later  to  cut  the  pork  and  put 
the  meat  in  cure  in  the  drawer,  box,  or  bin  assigned  to  him.  The 
fresh  cuts,  fat  for  rendering  into  lard,  etc.,  are  taken  home.  In 
some  cases  the  cold-storage  company  does  the  cutting.  When  nights 
are  fairly  cool  the  hogs  are  often  dressed  in  the  afternoon  and  al- 
lowed to  hang  overnight.    The  meat  is  cut  and  trimmed  the  next 
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morning  and  the  curing  pieces  taken  to  cold  storage.    Where  a  com- 
munity cooperates  with  a  cold-storage  plant,  nominal  charges  to  the 

farmers  can  often  be 
obtained. 

If  the  weather  be- 
comes warm  and  no 
cold  storage  is  avail- 
able, the  warm  sides 
may  be  cut  up  and 
the  individual  pieces 
hung  up  to  air  and 
cool,  or  pa<;ked  in 
cracked  ice  (lyo 
pounls    of    ice    per 

gound  of  meat), 
ometimes  insuffi- 
ciently cooled  pieces 
are  salted  lightly 
with  a  dry-cure  mix- 
ture and  spread  on  a 
rack  where  they  will 
have  as  much  venti- 
lation as  possible. 
None  of  these  meth- 
ods are  as  safe  or  as 
satisfactory  as  stor- 
ing the  meat  at  the 
proper  temperatiire, 
either  natural  or  ar- 
tificial. 

CARE  OF  THE 
INTERNAL  OR- 
GANS 

The  liver  should 
be  cut  free  and  the 
gall  bladder  re- 
moved. The  small, 
upper  end  of  the  gall 
bladder  can  be  lined 
with  the  thumb  and 
finger  and  the  blad- 
der peeled  out  The 
heart  is  cut  off 
through  the  auricles 
or  ''ears."  The 
tongue  is  removed  at 
its  oase.  All  three 
parts  should  be 
washed  promptly  in 
clean  water.  They 
may  be  chilled  in  c6ld  water  and  hung  up  for  further  chilling  and 
drying.     The  caul  fat  can  be  separated  from  the  stomach  wiSi  tiie 


Fig  u  HE  16.- 


Juts  of  i)ork  :  a,  Ham  ;  b,  loin ;  c,  bacon  strip ; 
d,  shoulder ;  e,  head ;  f,  feet. 
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hands.  The  small  intestines  are  removed  or  "run"  from  the  ruffle 
fat  by  puUin^  the  fat  in  one  direction  with  the  right  hand  and  the 
intestines  in  the  opposite  direction  with  the  left.  The  ruffle  fat  is  then 
peeled  oflF.    This  fat,  if  not  fouled  in  dressing,  should  be  saved  for 
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FiGUBB  18. — In  cutting  off  the  8quare-top  ham,  saw  at  right  angles  to  shank. 

CUTTING  THE  CARCASS 

There  is  no  one  best  inethod  of  c\rttipg  a- p6ii  carcass.  The  choice 
depends  on  how  thcf  pOrkis  to  be  used.  It  it  is  to  be  sold,  the  cuts 
should  conform  to  Tocal  pref orfehces.    If  the  meat  is  to  be  preserved 
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between  the  third  and 
fourth  ribs  parallel  to. 


Oiie-foHrth  to  one-half  inch  of  back  fat  is  usually 
left  on  the  loin. 
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the  head  cut  (figs.  16,  d,  and  17).  A  long  ham  is  cut  off  just  behind 
the  rise  in  the  pelvic  arch  and  at  right  angles  to  the  direction  of  the 
hind  leg.  The  more  popular  short  ham  is  cut  through  the  second 
vertebra  behind  the  rise.  To  make  the  desirable  square-top  ham,  the 
saw  should  be  at  exact  right  angles  to  the  shank  (figs.  16,  a^  and  18). 

Cut  the  thick  loin  (fig.  16,  ft)  from  the  thin  bacon  strip  Ic)  just 
below  the  curve  in  the  backbone  at  the  shoulder  end  and  at  the  edge 
of  the  tenderloin  muscle  at  the  ham  end.  Lay  the  middle,  slrin  side 
down,  and  saw  across  the  ribs,  as  shown  in  figure  19.  Remove  the 
back  fat  from  £he  loin  by  cutting  down  the  side  of  the  loin,  as  shown 
in  figure  20^  then  raise  the  fat  and  loosen  it  down  the  center.  There 
are  three  kmds  of  chops  cut  from  the  pork  loin:  Those  from  the 
shoulder  end,  the  center  cuts,  and  chops  from  the  ham  end.  The 
whole  muscle  of  the  loin  can  oe  easily  boned  out  for  sausage  or  for 
canning.  Unboned,  it  is  suitable  for  chops  and  roasts.  It  may  also 
be  given  a  mild  cure. 

If  the  leaf  fat  is  still  on  the  bacon  strip,  cut  it  free  alon^  the  rib 
end,  loosen  it  by  bending  the  bacon  strip  over  the  ed^  of  the  table, 
and  then  pull  it  out  (fig.  21).  In  removing  the  spareribs  the  edge  of 
the  knife  is  kept  against  the  ribs.  This  will  leave  most  of  the  meat 
on  the  bacon  strip  (fig.  22). 

The  jowls  may  be  cut  from  the  head,  trimmed,  and  cured.  After 
the  eyes,  nasal  passages,  teeth,  and  incompletely  cleaned  parts  of 
the  ears  and  snout  have  been  removed,  the  rest  may  be  used  with  the 
liver,  heart,  and  tongue  for  cooked  products. 

The  lean  in  all  trimmings  should  be  saved  for  sausage.  A  pro- 
IK)rtion  of  two-thirds  lean  and  one-third  fat  is  the  popular  combina- 
tion. Manj^  persons  prefer  to  remove  the  skin  from  the  fat  (fig.  23) 
before  cooking  the  lard  as  the  fat  alone  renders  more  satisfactorily. 
If  the  skin  is  clean,  however,  it  need  not  be  removed. 

PICNICS  AND  SHOULDER  BUTTS 

The  trimmed  three-rib  shoulder  may  be  divided  into  a  shoulder 
butt,  a  picnic  (shoulder  with  much  of  the  butt  removed),  and  plate, 
if  desrrod  (fig.  24).  The  top  third  of  the  shoulder  is  cut  off  as 
the  butt,  the  extra  fat  or  plate  being  removed  from  the  lean  butt. 
This  2-  to  4-pound  butt  makes  a  very  acceptable  fresh  roast.  If 
the  butt  is  to  be  cured,  the  end  of  the  shoulder  blade  is  ordinarily 
removed  and  the  boneless  piece  cured  with  the  bacon.  The  plate 
may  be  cut  up  for  lard  or  cured  as  salt  pork  with  the  fat  back. 
The  picnic  or  remaining  shank  end  is  trimmed  or  rounded  evenly 
and  cured  with  the  hams  and  shoulders. 

TRIMMING  PORK  CUTS 

All  meat  to  be  cured  should  be  trimmed  smoothly  and  evenly. 
Care  should  be  taken  to  remove  all  blood  spots,  to  be  looked  for 
especially  in  the  shoulder.  The  brisket  and  ragged  neck  pieces 
should  he  cut  from  the  shoulder,  the  tail  and  flank  from  the  ham, 
and  the  uneven  edges  from  the  bacon  strip.  Leave  some  fat  as 
protection  on  the  face  or  inside  of  the  ham.  Excess  fat  on  hams 
and  shoulders  may  be  removed,  though  the  pieces  will  store  more 
satisfactorily  in  summer  if  not  skinned.  The  bacon  strip  should 
be  flattened  out  with  the  hands  or  with  the  side  of  a  cleaver,  and 
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FicjLKE  22. — Ki'iuoviup  the  spareribs  from  the  bacon  strip. 
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squared  on  all  four  sides.  The  jowls  and  fat  backs,  if  these  cuts 
are  to  be  cured,  should  be  treated  in  the  same  way.  Spareribs  and 
loins  may  be  given  a  light  cure  without  further  trimming.  Figure 
25  shows  the  diflFerence  between  poorly  trimmed  ana  properly 
trimmed  hams,  bacon,  and  shoulders. 

FREEZING  PORK 

It 
oi  d 


lockers)  have  made  subf reezing  temperatures  increasingly  available 
to  families  interested  in  preserving  farm-dressed  pork.  These  units 
consist  of  individual  compartments  installed  in  a  large  room  of  a 
cold-storage  plant.  The  compartments  are  made  with  wire-mesh 
sides  or  some  material  allowing  free  circulation  of  cold  air.  The 
doors  of  the  compartments  are  fitted  with  locks  so  that  each  i^erson 
may  keep  his  products  under  lock  and  key. 


Freezing  temperature  is  entirely  practical  for  holding  fresh  pork 
tliough  there  are  some  definite  limitations.  The  preserving  effects 
of  subf  reezing  temperatures  include  (1)  killing  or  stopping  the  de- 
velopment of  molds,  yeasts,  and  bacteria,  (2)  reducing  the  activity 
of  the  enzymes,  thus  delaying  autolysis  or  self-digestion,  and  (3) 
retarding  chemical  changes  such  as  dehydration  and  oxidation.  Al- 
though there  is  little  microbial  action  under  freezer  storage,  the  de- 
velopment of  undesirable  textures,  colors,  odors,  and  flavors  is  com- 
mon. These  chants  are  attributed  to  the  continuing  action  of  the 
enzymes,  evaporation  of  the  surface  ice,  and  other  actions. 
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Ten  degrees  below  0°  F.  is  generally  accepted  as  the  preferred  tem- 
perature for  the  "sharp"  freezing  of  meat  products.  Although  0° 
IS  the  recommended  level  for  stormg  frozen  meat,  lO*'  is  often  used 
and  should  be  satisfactorjr  if  the  lower  one  is  not  practical.  Tem- 
peratures above  10°  are,  in  general,  too  high.  Much  variation  in 
temperature  is  undesirable. 

Chilled  pork  should  be  cut  into  family  sized  pieces  and  well 
wrapped  in  tough,  moistureproof  paper  before  freezing.    Cheap  oiled 


FiGUEE  25. — Poorly  triimiied  ham   (A),  bacon  (B),  and  shoulder  (C).     Similar  cuts  ifdl 

trimmed  :  J),  E,  and  /'. 

pai)er  or  ordinary  wrapping  paper  will  not  prevent  undesirable  dry- 
ing. The  wrapped  fresh  meat  should  be  spread  so  that  it  will  freeze 
quickly.  When  the  packages  are  piled  together  in  the  locker  it^ 
often  several  days  before  the  center  of  the  pack  reaches  the  desired 
temperature.  Some  trouble  has  been  reported  when  the  meat  was 
piled  to  freeze. 

Long  storage  periods  sometimes  result  in  undesirable  drying  of 
the  exposed  lean  surfaces  of  frozen  pork  and  the  development  of 
rancidity  in  the  fat.    Protecting  the  pork  by  proper  wrapping  and 
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by  proper  temperatures  will  tend  to  delay  these  developments  al- 
though normally  little  trouble  is  encountered  during  the  first  month 
or  so  of  storage.  In  general,  farm  families  who  use  a  freezer  locker 
try  to  dress  hogs  periodically  so  that  they  can  consume  these  limited 
quantities  of  frozen  pork  l>efore  it  has  been  in  storage  more  than 
3  or  4  months. 

Frozen  pork  is  cooked  with  or  without  being  thawed.  Thawed 
or  thawing  pork  is  usually  moist  on  the  surface,  thus  aflFording  ideal 
conditions  for  the  growtn  of  bacteria  and  mold.  If  the  meat  is  to 
be  thawed,  it  is  desirable  to  thaw  it  in  the  refrigerator  and  to  cook 
it  promptly. 

CURING  PORK 

Curing  is  a  race  between  the  multiplication  of  sjwilage  bacteria  in 
the  curing  pork  and  the  penetration  of  the  preserving  salt.  It  takes 
weeks  for  tne  salt  to  reacn  suflScient  concentration  to  protect  the  cen- 
ter of  hams  and  shoulders.  Low  temperatures  are  the  best  means 
known  today  to  prevent  the  growth  of  spoilage  organisms  in  meat 
until  the  salt  has  completed  the  task  assigned  to  it 

In  packing  houses  well-chilled  pork  cuts  are  cured  at  a  temperature 
between  36*^  and  38®  F.  This  appears  to  be  the  safest  range  of  tem- 
peratures to  use.  At  the  same  time  much  meat  is  cured  on  the  farm 
at  temperatures  above  40**  and  even  up  to  50®,  although  much  meat 
may  be  lost  at  these  higher  levels.  The  36®-38°  level  throughout  the 
cunng  period  is  the  safest  rather  than  the  only  one  that  can  be  used. 
This  fact  should  be  understood  when  ice-chilled  curing  bnoxes  aver- 
aging 42®-48®  temperatures  are  used. 

Temperature  levels  are  believed  to  influence  flavor  as  well  as  sound- 
ness. Uniform  temperatures  normally  result  in  a  uniform  saltiness 
and  flavor  development  from  microbial  and  chemical  action. 

CURING  INGREDIENTS 
SALT 

Salt  preserves  and  dries  meat,  but  in  excessive  Quantities  will 
impair  the  flavor  and  make  the  lean  muscles  undesirably  hard.  In- 
sumcient  quantities  will  fail  to  check  the  development  of  putrefactive 
bacteria.  A  good  grade  of  clean,  common  dairy  or  table  salt  is 
desirable. 

SUGAR 

Sugar  is  used  mainly  to  lessen  the  harshness  of  the  straight  salt 
cure  and  to  improve  the  flavor  and  texture  of  the  meat.  Brown  or 
cane  sugar  may  be  used.    Select  the  one  that  gives  the  desired  flavor. 

NITRATES 

Saltpeter  (nitrate  of  potash)  preserves  and  dries  the  meat  but  is 
used  almost  entirely  because  it  effectively  fixes  the  bright-red  color 
of  the  lean  meat.  Nitrate  of  soda  (Chile  saltpeter)  is  a  little  stronger, 
and  1.7  ounces  of  nitrate  of  soda  will  replace  2  ounces  of  saltpeter. 
The  exact  quantity  of  saltpeter  or  of  nitrate  of  soda  to  be  used 
^ould  be  weighed  and  mixed  thoroughly  in  the  curing  mixture.  It 
is  undesirable  and  unnecessary  to  use  more  of  either  saltpeter  or 
nitrate  of  soda  than  is  recommended. 
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PEPPER 

Pepper  is  sometimes  dusted  on  the  cured  meat  to  add  flavor. 

SUGAR  CURE 

Most  persons  prefer  the  sugar  cure  to  the  plain  salt  cure.  It  can 
be  apphed  by  either  the  dry  or  brine  method.  The  dry  method  is 
faster,  so  it  is  used  almost  exclusively  in  the  South  for  hams  and 
shoulders.  Both  methods  are  used  for  all  cuts  in  colder  climates. 
The  brine  method  will  produce  a  milder  bacon  than  the  ordinary 
dry  cure. 

BRINE  METHOD 

The  standard  curing  mixture  fox  each  100  pounds  of  meat  is  8 
pounds  of  salt,  2  pounds  of  sugar,  2  ounces  of  saltpeter,  and  4%  to 
6  gallons  of  water. 

Weigh  the  meat  and  put  the  measured  or  weighed  water  (8 
pounds=l  gallon)  into  a  crock  or  clean,  well-soaked,  odorless,  hard- 
wood barrel.  Pour  the  curing  ingredients  into  the  water  and  stir 
until  they  dissolve. 

CUBING   HAMS,    SHOUU)ERS,    AND  BACON 

If  a  salinometer  is  available  •use  a  little  less  water  to  dissolve  the 
salt  than  is  suggested.  Then  test  the  strong  brine  and  dilute  it  to 
proper  strength.  The  standard  curing  mixture  dissolved  in  4% 
gallons  of  water  will  make  a  brine  that  tests  about  75°  on  the  salbome- 
ter.  This  is  excellent  for  curing  hams  and  Moulders.  When  5^2 
gallons  of  water  is  used  the  weaker  brine,  testing  65°,  will  produce 
a  desirable  mild  bacon. 

If  the  brine  is  sterilized  by  boiling,  it  should  be  thoroughly  cooled 
before  being  used.  Under  ideal  conditions  both  the  brine  and  meat 
will  be  at  a  temperature  of  about  38°  F.  when  the  pack  is  put  down. 

The  chilled  hams  and  shoulders  are  packed  away,  skin  side  down, 
in  the  crock  or  barrel.  Fit  them  closely  together,  but  take  care  not 
to  squeeze  them  out  of  shape.  Pour  in  the  cold,  75°  brine  imtil  the 
pack  begins  to  shift  -or  float  a  little.  This  movement  permits  the 
brine  to  come  in  contact  with  all  parts  of  the  meat.  Then  add  a 
clean  weight  just  heavy  enough  to  Keep  the  meat  below  the  surface 
and  cover  the  pack  with  brine. 

Sometimes  the  shape  of  the  curing  vessel  or  the  loose  packing  of 
the  meat  makes  the  estimated  amount  of  brine  insufficient  to  cover 
the  meat.  If  it  is  impossible  to  pack  the  meat  more  closely  add 
enough  more  brine  to  cover  the  pack. 

On  the  fifth,  fifteenth,  and  thirtieth  days  after  being  put  down, 
the  hams  and  shoulders  should  be  overhauled :  that  is,  they  may  be 
placed  in  another  barrel  and  re-covered  with  tne  same  brine,  or  thev 
and  the  brine  may  be  removed  and  then  replaced  in  the  same  barrel 
This  overhauling  remixes  the  brine  and  insures  its  coming  in  contact 
with  all  parts  of  each  cut. 

The  bacon  strip  are  usually  packed  skin  side  down,  each  piece 
being  crosswise  oi  the  one  below  it.  Jowls  or  shoulder  butts  may  be 
used  to  fill  any  unoccupied  spaces.  The  milder,  65°  brine  is  fre- 
fluently  used  for  bacon.  Overhauling  this  meat  on  the  third  and  t^nth 
days  is  usually  sufficient. 
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CUBING    TIME 


Hams  and  shoulders  are  generally  held  in  brine  4  days  per  pound ; 
that  is,  a  15-pound  ham  will  not  be  removed  from  cure  until  the 
sixtieth  day.  It  is  probably  better  to  allow  the  small  4-  to  6-pound 
picnics  25  to  30  days  in  cure.  Bacon  can  be  cured  in  l^^  to  2  days 
per  pound. 

A  thin  scum  of  white  mold  normally  forms  on  top  of  the  brine. 
If,  however,  the  mold  becomes  heavy  and  hard  or  if  the  brine  becomes 
ropy  so  that  it  drips  from  the  fingers  like  sirup,  the  brine  should 
be  changed.  Remove  the  meat,  scrub  it  thoroughly  with  a  brush  and 
warm  water,  and  repack  it  in  a  cleaned  and  scalded  barrel.  The  new 
brine,  made  after  the  ori^nal  recipe,  should  be  diluted  to  as  nearly 
the  ssdtiness  of  the  old  bnne  as  possible.  If  the  hams  and  shoulders 
have  been  in  cure  a  week,  use  70°  brine  instead  of  75"^ ;  if  more  than 
2  weeks,  use  65°  brine.  Maintain  the  original  curing  schedule.  This 
process  may  not  save  the  meat,  but  it  is  the  only  course  available. 

CUBING   LOINS,    SPABEBIBS,    AND   OTHSB   CUTS 

Often  the  quantity  of  loin,  spareribs,  backbone,  and  other  fresh 
cuts  at  butchering  time  is  greater  than  the  family  can  use  promptly 
and  economicallv.  These  cuts  can  be  preserved  by  curing  as  weU  as 
by  canning  and  by  freezing. 

A  mild  55°  to  65°  brine,  which  contains  about  6  gallons  of  water,  is 
best  for  the  ribs.  They  can  stand  a  light  smoke  after  a  week  in  cure 
but  are  acceptable  without  the  smoking. 

The  loin  may  be  given  a  light  smoke  after  about  3  weeks  in  a  65° 
brine  or  may  m  used  without  oeing  smoked. 

Owing  to  the  quantity  of  lean  meat  exposed,  these  cuts  are  likely 
to  become  dry  and  harsh  if  given  a  long  cure  or  smoke.  It  will  h!e 
more  satisfactory  to  use  the  brine  mainly  as  a  means  for  storing 
them  a  short  time.  Keep  the  temperature  of  this  meat  as  near  38° 
F.  as  possible  while  it  is  curing. 

CURING    MEAT   IN   SUMHEB 

Hogs  may  be  slaughtered  in  the  summer  and  the  meat  preserved 
if  there  is  some  way  to  chill  it  and  keep  it  cold  during  the  curing 
period. 

DRY  METHOD 

For  dry-curing  hams  and  shoulders,  there  are  many  different 
i^ecipes  that  call  for  varying  quantities  of  salt.  Five  pounds  for 
each  100  pounds  of  meat  is  generally  sufficient  if  one  is  sure  that  all 
the  salt  will  be  absorbed  by  the  meat.  However,  since  some  salt 
ordinarily  falls  off  or  drains  away,  6  to  8  pounds  is  a  safer  quantity. 
In  the  South,  where  temperatures  are  often  high,  the  8  pounds  of 
salt  is  probably  better.  More  than  this  quantity  should  not  be  used 
as  it  may  injure  the  flavor  and  make  the  lean  meat  too  hard. 

Meat  is  likely  to  spoil,  regardless  of  the  quantity  of  salt  applied 
if  the  freshly  slaughtered  carcass  and  the  curing  meat  are  held  at  too 
high  temperatures. 

The  following  curing  mixture  is  recommended:  For  each  100 
pounds  of  trimmed  pork  use  6  to  8  pounds  of  salt,  li/o  to  2  pounds  of 
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sugar,  and  2  ounces  of  saltpeter.  This  is  the  well-known  &-a-8 
recipe  and  is  the  same  as  that  used  in  making  the  brine  cure. 

Mix  the  ingredients  thoroughly  in  a  pan  and  divide  into  two  equal 
parts  by  weight.  Use  one  part  for  the  first  rubbing,  half  of  the  re- 
mainder for  overhauling  the  meat  on  the  third  day,  and  the  other 
half  for  overhauling  on  the  tenth  day.  In  giving  the  first  rubbing, 
sprinkle  a  little  of  the  mixture  in  the  bottom  of  the  barrel.  Put 
each  ham  and  shoulder  into  the  pan  of  curing  mixture  and  rub  it 
thoroughly.  Force  some  salt  into  the  hock  and  along  the  cut  face 
of  the  butt,  taking  care  not  to  injure  the  hand  on  me  butt  bone. 
Cover  the  face  of  the  cut  with  the  mixture  and  lay  the  piece  care- 
fully in  place.  Repeat  the  process  in  overhauling.  The  pieces  at 
the  top  of  the  original  pack  should  be  at  the  bottom  when  the  meat  is 
resalted. 

The  same  curing  mixture,  with  the  salt  reduced  to  5  pounds,  will 
dry-cure  100  pounds  of  bacon.  Overhauling  on  the  third  day  wiU 
be  sufficient. 

In  applying  the  curing  mixture  care  must  be  taken  to  put  the 
proper,  or  proportionate  amount  on  each  cut.  For  example,  one-half 
of  the  10  pounds  of  the  8-2-2  curing  mixture  makes  5  pounds  that 
are  to  be  used  when  100  pounds  of  meat  is  first  put  in  cure.  Each 
15-pound  ham  should  receive  15  percent  of  that  5  pounds  of  mixture 
or  three-fourths  of  a  pound,  each  20-pound  ham  1  pound.  Bacon 
strips  are  frequently  oversalted,  owing  to  their  large  surface  in  pro- 
portion to  weight.  With  a  little  practice  one  can  soon  gage  the  ap- 
proximate amount  of  mixture  required  by  each  piece. 

Two  days  per  pound  is  the  standard  curing  time  for  the  dry 
method.  However,  it  is  usually  safer  to  keep  8-  to  lO-poimd  hams 
in  the  curing  mixture  for  from  25  to  30  days.  Farmers  who  wish  to 
store  this  meat  for  summer  use  often  remove  the  cuts  at  full  time, 
string  them,  and  allow  them  to  hang  for  about  2  weeks  before  smok- 
ing them. 

Fat  backs  and  shoulder  plates  may  be  cured  by  either  the  dry 
or  brine  method.    They  are  usually  left  in  cure  until  used. 

Pumping  concentrated  brine  into  curing  meat,  poking  salt  into 
ham  joints,  removing  the  aitch  bone,  opening  the  stifle  joints  and  the 
shoulder  joint,  or  boning  and  slicing  entire  cuts,  are  all  variations 
of  an  eflfort  to  speed  up  the  penetration  of  the  salt.  Where  proper 
temperatures  are  available  and  the  meat  is  in  good  condition  these 
methods  are  unnecessary.  Where  temperatures  are  too  high  or  the 
meat  is  not  in  good,  sound  condition,  these  methods  may  or  may 
not  prevent  spoilage. 

SMITHFIELD-STYLE  HAM 

A  special  type  of  cured  ham  is  prepared  in  the  South  Atlantic 
States,  oftentimes  from  hogs  that  have  oeen  partly  fattened  on  pea- 
nuts. These  hams,  often.  Imown  as  Smithfield-style  hams,  are  cured 
in  a  dry  mixture  for  from  6  to  7  days,  depending  on  their  weight. 
They  are  then  overhauled,  resalted,  and  held  in  cure  from  25  to  30 
days  (1%  days  per  pound).  After  the  salt  cure  is  complied  they 
are  washed  in  warm  water,  dried,  sprinkled  with  pepper,  and  cold- 
smoked  (70°-90°  F.)  for  from  10  to  15  days,  after  winch  they  are 
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aged  and  mellowed  by  hanging  in  a  dry  room  for  a  period  as  long 
as  1  year. 

PICKLED  PIGS'  FEET 

In  the  preparation  of  pickled  pigs'  feet,  special  care  must  be  taken 
to  clean  them  thoroughly.  The  toes  and  dew  claws  should  have  been 
removed  when  the  carcass  was  dressed.  The  glandular  tissue  be- 
tween the  toes  should  be  trimmed  out  and  all  hair  and  dirt  removed. 
Unless  they  are  cared  for  properly,  feet  begin  to  spoil  about^  as 
quicklv  as  any  part  of  the  carcass ;  therefore,  after  thorough  chilling 
they  should  be  put  in  cure  at  once.  The  clean,  chilled  feet  are  usually 
put  in  the  ham  brine  for  from  15  days  to  3  weeks  and  then  cooked 
or  simmered  slowly  until  tender.  Cook  them  slowly  enough  so  that 
the  skin  will  not  part  too  badly  and  the  feet  pull  out  of  shape.  The 
cured,  cooked  feet  are  then  thoroughly  chilled  and  packed  in  cold, 
moderately  strong  (35-grain)  vinegar,  to  which  spices  such  as  bay 
leaves  or  allspice  may  be  added.  The  feet  may  be  used  at  once  or 
kept  in  the  vinegar  for  3  weeks  or  even  longer. 

Souse  is  made  by  cooking  cured  or  uncured  feet  in  a  little  water 
until  the  meat  slips  from  the  bones.  The  meat  and  strained  soup  in 
which  the  feet  were  cooked  are  then  seasoned  with  vinegar  and  spice, 
brought  to  a  boil,  put  in  molds,  and  allowed  to  jell.  Additional 
cook^  pork  trimmings  may  be  added. 

SMOKING  CURED  MEAT 

Cured  pork  is  smoked,  primarily,  to  give  the  meat  its  familiar 
color  and  flavor  and  to  evaporate  some  of  the  moisture  from  it.  The 
small  quantities  of  smoke  products  deposited  on  smoked  meat  also 
assist  in  sealing  the  surface  and  in  delaying  the  development  of  ran- 
cidity in  the  fat.  Relatively  high  smokehouse  temperatures  (110° 
F.  or  above)  with  a  light  smoke  will  speed  up  the  drying  j  lower  tem- 
peratures (80°  to  110°  F.)  with  a  dense  fog  of  smoke  will  intensify 
the  smoky  flavor  in  the  meat.  If  the  smoky  flavor  is  not  desired  and 
the  meat  is  not  smoked,  it  should  be^  hung  up  to  dry  until  the  dry- 
cured  meat  loses  about  5  percent  of  its  cured  weight  and  the  brine- 
cured  meat  loses  about  10  percent. 

Smoked,  cured  meat  will  have  a  brighter  color  and  a  milder  flavor 
if  it  is  freshened  in  cold  water  before  being  smoked.  Hams  and 
shoulders  are  soaked  about  2  hours  and  bacon  about  30  minutes. 
Most  farmers  do  not  soak  the  hams  and  shoulders  that  are  to  be 
stored  for  summer  use. 

All  pieces  to  be  smoked  should  be  strung  and  scrubbed  with  warm 
water  to  remove  the  excess  salt  and  grease.  Hams  and  shoulders 
should  be  strung  through  the  shank.  Unless  a  regular  stringing 
needle  is  at  hand  make  an  opening  through  the  shank  with  the  nar- 
row blade  of  the  boning  knife  and  pull  a  stout  string  through  with 
a  wire  loop  (fig.  26).  A  wooden  or  wire  skewer  is  usually  run 
through  the  flank  end  of  the  bacon  strip  and  the  string  inserted  just 
below  it  (fig.  25,  E).  This  keeps  the  piece  square  while  it  is  hanging 
in  smoke. 

It  is  usually  best  to  hang  the  cured,  washed  meat  in  the  smokehouse 
overnight  to  drain  and  dry.     Start  the  fire  in  the  morning.    If  the 
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meat  is  still  dripping  when  smoking  begins  the  lower  pieces  will  be 
streaked.    Hang  the  meat  so  that  no  two  pieces  touch. 

Cured  pork  may  be  smoked  at  a  temperature  of  100®  to  120°  F. 
The  ventilators  should  be  left  open,  especially  at  first,  to  permit  the 
moisture  to  escape.  A  heavy  fog  oi  smoke  is  unnecessary.  Continue 
the  smoking  until  the  meat  has  the  desired  color.  Two  days'  smok- 
ing should  give  it  a  rich  mahogany  brown. 

Meat  that  is  to  be  aged  or  held  for  summer  use  is  usually  smoked 
more  slowly.  The  temperature  is  held  at  70**  to  90*^  F.  and  the  fires 
rebuilt  intermittently  over  a  period  of  from  1  to  several  weeks.  This 
is  as  much  a  drying  as  a  smoking  process  and  is  believed  to  assist 

in  preservingthemeat 
and  in  the  nonnal  de- 
velopment of  the 
mellow  flavor  char- 
acteristic of  smoked 
pork  that  has  been 
aged  several  months. 
Smokehouse  con- 
struction may  vary 
from  the  barrel  tjrpe 
to  the  elaborate  six- 
or  seven -story  build- 
ings used  by  com- 
mercial plants,  but 
the  general  design  of 
all  is  the  same. 
There  is  a  damper  at 
the  bottom  to  regu- 
late the  draft  on  the 
fire,  enough  distance 
from  fire  to  meat  to 

grotect  the  meat 
rom  scorching,  and 
a  damper  in  the  roof 
to  permit  the  escape 
of  evaporated  mois- 
ture and  to  control 

smoke  past  the  meat. 
A  distance  of  10  feet  between  meat  and  fire  is  safe.  If  the  distance  is 
only  5  or  6  feet,  an  inverted  tub  or  metal  shield  should  be  placed 
above  the  fire  to  deflect  the  direct  heat.  A  tight,  preferably  fireproof, 
building  6  feet  wide,  6  feet  long,  and  8  feet  hi^h  is  a  conmion  type. 
Almost  all  cement  or  building-tile  companies  will  supply  plans  for 
smokehouses,  giving  detailed  directions  for  construction. 

Green  hickory  wood  and  sawdust  are  the  standard  fuels  for  smok- 
ing meat,  but  almost  any  hardwood  such  as  oak,  apple,  maple,  or 
ash  will  oe  satisfactory.  Where  timber  is  scarce,  corncote  may  be 
used.  Any  resinous  wood  will  blacken  the  meat  and  give  it  an 
undesirable  flavor.  If  paper  or  pine  shavings  are  used  to  kindle  the 
green  hardwood,  be  sure  that  all  have  been  completely  burned  or 
removed  from  the  fire  before  the  smokehouse  door  is  closed. 
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A  fire  built  after  the  Indian  fashion,  with  the  sticks  radiating  from 
the  center  like  the  spokes  of  a  wheel,  will  become  lower  and  cooler 
as  it  bums.  Building  such  a  fire  is  a  good  precaution,  for  inattention 
to  a  hot  fire  has  ruined  the  meat  in  many  a  smokehouse.  Green  saw- 
dust may  be  used  to  deaden  the  blaze. 

Under  the  provisions  of  the  Federal  Meat  Inspection  Act  the  use 
of  li(}uid  smoKe,  smoked  salt,  and  like  preparations  intended  to  be 
applied  to  meat  as  a  substitute  for  smoking  them,  is  prohibited. 

TESTING  SMOKED  MEATS 

Sourness  in  smoked  pork  can  often  be  detected  when  the  warm 
meat  is  removed  from  the  smokehouse,  and  often  a  taint  will  be 
noticeable  a  week  or  two  after  smoking,  but  most  of  the  meat  that 
has  safely  reached  this  sta^  may  be  considered  sound.  A  ham  trier 
may  be  used  to  test  each  piece.  This  instrument  resembles  a  narrow 
10-mch  harness  awl.  A  length  of  stiflF  wire  sharpened  at  one  end 
may  also  be  used.  This  trier  is  run  along  the  bone  to  the  center 
of  the  ham  from  both  hock  and  loin  ends.  If  the  trier  brings  out  a 
sweet  odor,  the  meat  is  sound.  If  upon  withdrawal  the  trier  carries 
an  unpleasant  odor,  the  piece  should  be  cut  open  and  examined  care- 
fully for  spoilage.  If  there  is  a  definite  odor  of  putrefaction,  it  is 
best  to  destroy  the  entire  piece.  Shoulders  are  tried  in  the  shank, 
at  the  shoulder  point,  and  under  the  bladebone. 

WRAPPING  AND  STORING  SMOKED  MEATS 

After  the  smoked  meat  has  cooled,  it  is  ready  to  be  wrapped  and 
stored.  Wrapping  protects  the  meat  from  insects  and  partially  ex- 
cludes the  li^t  ana  air  that  speed  the  development  of  rancidity  in 
the  fat.  Many  farmers  rub  pepp)er  on  the  meat  at  this  time  to  add 
flavor.  Ground  black  pepper,  with  or  without  a  little  red  pepper, 
may  be  used.  The  meat  is  then  well  covered  with  parchment  paper 
ana  put  into  muslin  bags.  The  paper  wrapping  should  be  heavy 
enough  to  keep  the  grease  from  soaking  the  bottom  of  the  bag.  The 
tops  of  the  bags  should  be  folded  over  and  tied  securely,  a  loop  for 
hanging  the  meat  being  made  in  the  outside  tie  string.  Do  not  hang 
wrapped  meat  by  the  string  that  passes  through  the  meat  as  insects 
may  enter  the  package  along  the  string.  Each  sack  may  be  further 
protected  by  being  painted  with  yellow  wash,  and  then  nung  up  for 
future  use.  In  preparing  the  yellow  wash,  for  100  pounds  of  nams 
or  bacon  use  the  following:  Three  pounds  of  barium  sulphate,  1|4 
ounces  of  yellow  ocher,  1  ounce  of  glue  (dry) ,  and  6  ounces  of  flour. 

Fill  a  pail  half  full  of  water  and  mix.  in  the  flour,  breaking  up 
all  lumps  thoroughly.  Mix  the  ocher  in  a  quart  of  water  m  a 
separate  vessel,  a(H  the  glue,  and  pour  them  into  the  flour-and- water 
mixture.  Bring  this  mixture  to  a  boil  and  add  the  barium  sulphate 
slowly,  stirring  constantly.    Make  the  wash  the  day  before  it  is  re- 

iuired.    Stir  it  frequently  while  using  it  and  apply  it  with  a  brush, 
lime,  clay,  flour,  or  a  similar  substance  mixed  with  water  to  a  rather 
thick  consistency,  may  also  be  used  to  paint  the  bags. 

The  date  for  killing  and  curing  should  be  planned  if  possible  so 
that  the  smoked  meat  can  be  bagged  or  put  in  an  insectproof  place 
before  the  flies  appear  in  the  spring.  Careful  watch  should  be  kept 
for  insect  infestation  throughout  the  storage  period. 
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If  the  meat  has  been  properly  cured  and  smoked  it  should  store 
satisfactorily  in  a  dry,  dark,  cool,  well-ventilated  place.  Many  farm- 
ers keep  their  hams  and  shoulders  a  year  or  longer  until  they  have 
developed  the  mellow  flavor  characteristic  of  stored  smoked  port 

In  humid  climates  mold  may  develop  very  rapidly  on  the  meat 
but  usually  can  be  rubbed  or  trimmed  on  without  serious  loss.  Meat 
should  be  closely  watched  for  evidence  of  mold  penetration  into  the 
body  of  the  meat.  Once  the  mold  works  in  between  the  muscles  it 
injures  the  flavor  of  the  meat. 

The  shrinkage  of  dry-cured  hams  and  shoulders,  j^ist  after  being 
smoked,  will  range  from  about  8  to  15  percent  of  their  fresh  weight, 
and  of  orine-cured  hams  and  shoulders,  from  3  to  8  percent  At  the 
end  of  12  months'  storage  the  shrinkage  of  either  may  reach  20  to  30 
percent. 

Bacon  is  usually  more  palatable  when  freshly  cured  and  smoked. 
It  does  not  store  so  well  as  hams  and  shoulders,  and  most  farmers 
prefer  to  use  it  during  the  spring  and  early  summer. 

RENDERING  LARD 

Ordinarily  the  leaf  fat,  back  fat,  and  fat  trimmings  are  cooked  to- 

f ether.  The  caul  and  ruffle  fats  from  the  internal  organs  yield  a 
arker  product  than  the  other  fats.  If  they  have  been  removed  care- 
fully and  washed  and  chilled  promptly,  they  should  have  an  accept- 
able odor  and  flavor. 

Lard  will  render  more  rapidly  and  completely  if  the  fat  is  cut  into 
small  pieces  before  being  put  into  the  kettle.  Many  persons  prefer 
to  grind  it.  Start  cooking  slowly  with  a  small  quantity  of  fat  that 
can  be  stirred  easily.  When  this  fat  has  begun  to  melt  add  the  re- 
mainder. The  kettle  should  not  be  very  full,  or  it  may  boil  over. 
To  prevent  sticking  and  scorching,  the  fat  should  be  stirred  fre- 
quently and  the  fire  watched  during  the  entire  cooking  process. 

At  the  beginning  of  the  process,  the  tempjerature  of  rendering 
lard  will  be  about  212°  F.  As  the  water  contained  in  the  fat  tissues 
evaporates  the  temperature  will  rise  slowly  until  it  reaches  240^  or 
255°,  which  is  as  high  as  it  should  be  allowed  to  go. 

As  rendering  proceeds,  the  residual  tissues  (cracklinffs)  will  brown 
and  float.  When  they  are  more  nearly  completely  rendered  they  will 
gradually  sink  to  the  bottom.  Care  should  be  taken  at  this  time  to 
prevent  small  particles  of  cracklings  from  adhering  to  and  scorching 
on  the  bottom  of  the  kettle.  Manv  persons  stop  the  cooking  when 
the  cracklings  are  still  floating.  The  more  nearly  complete  render- 
ing, however,  removes  a  greater  proportion  of  the  moisture,  thus 
producing  lard  that  will  be  more  litely  to  keep. 

It  is  advisable  to  allow  the  rendered  lard  to  settle  and  cool  slightly 
before  emptving  the  kettle.  The  liquid  lard  may  be  siphonwi  or 
dipped  carefully  into  containers.  The  rest  of  the  lard,  containing 
the  cracklings,  is  usually  put  through  a  press,  the  lard  being  strained 
through  a  screen  covered  with  two  or  three  thicknesses  of  cheese- 
cloth. If  the  hot  lard  can  be  put  into  5-  or  10-pound  containers 
and  stored  immediately  at  temperatures  near  or  below  freezing,  it 
will  chill  rapidly  enough  to  proauce  a  fine  grain. 

Leaf  fat  will  yield  from  90  to  93  percent  of  its  weight  in  ren- 
dered lard ;  a  combination  of  leaf  fat,  back  fat,  and  cutting-  fat,  from 
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80  to  85  percent;  and  visceral  fat,  from  55  to  65  percent.  Well- 
pressed  cracklings  derived  from  skinless  fat  from  an  average  kettle 
will  constitute  4  to  6  percent  of  the  original  weight  of  the  fat. 

STORING  LARD 

Air  and  light  may  cause  a  chemical  change  in  stored  lard  which 
results  in  rancidity.  For  this  reason  the  containers  should  be  filled 
as  nearly  to  the  top  a&  possible,  sealed  with  a  tight  cover,  and  stored 
in  a  dark,  cool  place.  Once  the  lard  has  become  rancid,  it  is  impos- 
sible to  improve  it. 

If  the  moisture  has  been  eliminated  from  the  lard  by  a  thorough 
rendering,  no  water-souring  should  develop  during  storage. 

PREPARING  SAUSAGE  AND  RELATED  PRODUCTS 

Sausage  may  be  made  one  of  the  most  desirable  and  appetizing  of 
all  pork  products.  Often  the  shoulder,  bacon  strip,  and  even  the  loin 
and  hams  are  made  into  sausage  along  with  the  trimmings.  There 
are  many  kinds  of  sausage,  for  each  of  which  the  reasoning  may  be 
varied  to  suit  the  individual  taste.  The  few  recipes  included  here 
are  offered  mainly  as  a  guide.  Desirable  sausage  can  be  made  only 
from  sound,  high-quality  materials.  Care  and  accuracy  in  propor- 
tioning the  ingredients  are  also  essential. 

The  sausage  grinder  should  be  equipped  with  two  combs  or  plates, 
having  i^:  and  %-inch  holes,  respectively.  A  small  hand  stuffer  will 
be  convenient. 

Fresh  pork  sausage,  and  headcheese,  may  be  used  without  being 
stuffed,  but  sausages  similar  to  liver  sausage  and  Bologna-style  sau- 
sage should  be  stuffed  in  casings.  Bundles  or  sets  of  salted  casings 
may  be  purchased  from  almost  any  butcher.  Several  types  of  manu- 
factured casings  are  also  on  the  market.  Animal  casings  should  be 
soaked  for  several  minutes  in  warm  water  and  then  flushed  out  im- 
mediately before  being  used.  Sausage  may  be  stuffed  in  muslin 
bags.  After  being  scrubbed  and  chilled,  the  stuffed  bags  are  usually 
dipped  in  paraffin. 

In  stuffing,  force  enough  sausage  into  the  stuffer  attachment  to  fill 
it.  Slip  as  much  soaked  casing  over  the  attachment  as  it  will  hold. 
If  muslin  casing  is  used,  pull  the  closed  end  of  the  casing  up  tightly 
against  the  end  of  the  stuffing  tube.  These  precautions  prevent  the 
formation  of  air  pockets  in  the  sausage. 

The  operator  supports  the  casing  at  the  end  of  the  stuffer  with 
the  first  finger  of  nis  left  hand  while  he  turns  the  crank  with  his 
right  hand.  Pressing  upward  with  the  left  forefinger  and  raising 
the  stuffed  casing  above  the  end  of  the  stuffer  wnll  pack  the  casing 
more  tightly,  thereby  keeping  out  air  pockets.  Animal  casings  are 
cut  after  the  proper-sized  ring  or  length  has  been  stuffed  and  a  new 
length  is  then  be^n. 

To  tie  the  casings,  drive  a  tenpenny  nail  into  the  far  corner  of 
the  table  and  fasten  to  it  one  end  of  a  stout,  soft,  white  string  3  feet 
long.  Grasp  both  cut  ends  of  the  casing,  for  example,  a  ring  of 
liver  sausage,  in  the  left  hand  and  tie  them  together  with  two  half 
hitches  of  the  string.     Tie  the  first  ring  near  the  nail  and  each 
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succeeding  one  a  little  farther  down  the  string.    When  the  string 
is  full,  cut  it  free  and  attach  a  new  one. 

FRESH  SAUSAGE 

The  fresh  trimmings  from  which  pork  sausage  is  made  should  be 
about  one-third  fat  and  two-thirds  lean.  If  more  fat  is  included, 
the  sausage  may  be  too  rich  and  will  have  a  large  coolring  loss.  Less 
fat  will  make  the  cooked  patties  rather  hard  and  dry  and  difficult 
to  brown. 

In  making  a  small  quantity  of  sausage  to  test  the  recipe,  the 
following  measurements  may  he  used  : 

4  pounds  trimmings. 

5  level  teaspoons  salt. 

4  level  teaspoons  ground  sage. 

2  level  teaspoons  ground  pepper. 

V2  level  teaspoon  ground  cloves  or 

1  level  teaspoon  ground  nutmeg  (if  desired). 

1  teaspoon  sugar. 


For  100  pounds  of  trimmings  use  the  following : 


1%  pounds  salt 
2  to  4  ounces  ground  sage. 
2  to  4  ounces  ground  pepper. 
'^A   to  1   ounce  red   pepper    (if  desired). 
V2  to  1  ounce  ground  cloves,  or 
1  ounce  ground  nutmeg  (if  desired). 

12  ounces  of  sugar  may  also  be  included  if  the  sausage  is  to  be  nsed 
reasonably  soon. 

The  seasoning  should  be  well  mixed,  spread  over  the  trimmings, 
and  the  whole  quantity  ground  through  the  fine  plate.    Some  persons 

E refer  to  grind  the  unseasoned  meat  through  a  plate  with  i^-inch 
oles  and  then  mix  it  with  the  spices  and  regrind  through  a  plate 
with  %-inch  holes. 

If  the  sausage  is  to  be  put  into  casings  it  should  be  stuffed  imme- 
diately after  grinding.  It  should  then  be  soft  enough  to  pack  tightly 
in  the  casings  without  the  addition  of  cold  water.  It  may  also  he 
fried  down  or  canned. 

To  make  bulk  sausage  that  will  slice  and  fry  without  crumbling, 
add  a  scant  half  cup  of  cold  water  to  each  4  pounds  of  ground  sea- 
soned sausage  and  knead  with  the  hands  until  the  meat  becomes  very 
sticky  and  doughlike.  Pack  tightly  in  small  molds  or  pans  and  allow 
it  to  chill  before  slicing. 

SMOKED  SAUSAGE 

Use  pork  sausage  made  with  2  pounds  of  salt,  instead  of  1% 
pounds,  per  100  pounds  of  trimmings.  If  it  is  too  stiff  to  stuff 
properly,  add  from  3  to  5  percent  of  cold  water  and  knead  until  the 
mass  becomes  doughlike.  Stuff  tightly  in  casings  and  allow  it  to 
cure  for  about  24  hours  in  a  cool  place.  Smoke  and  dry  at  a  temper- 
ature of  70°  to  90°  F.  for  a  day  or  two  until  a  dark  mahogany  color 
is  obtained.  This  sausage  should  not  be  kept  imtil  hot  weather 
unless  it  is  canned. 
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BOLOGNA-STYLE  SAUSAGE 

Bologna-style  sausage  consists  of  ground  pork  and  beef  mixed 
with  enough  water  to  give  the  sausage  the  desirable  fine,  tenacious 
texture.  Commercial  concerns  sometimes  grind  warm  beef  from 
freshly  slaughtered  cattle  with  cracked  ice  because  this  method  gives 
a  still  finer  grain  to  the  finished  product. 

One  standard  recipe  for  Bologna-style  sausage  is  as  follows : 

60  pounds  beef. 
40  pounds  pork  trimmings. 
20  pounds  cold  water. 
2  to  2V2  pounds  salt. 

1  ounce  saltpeter. 

2  to  4  ounces  black  pepper. 
1  to  1%  ounces  coriander. 
1  ounce  mace. 

Onions  (if  desired). 

Grind  the  chilled  beef  trimmings  with  salt  at  the  rate  of  2  pounds 
per  100  pounds  of  b^f.  Use  the  coarse  grinding  plate,  and  allow 
the  meat  to  cure  in  a  cool  place  for  about  48  hours,  oalt,  in  the  same 
proportion,  is  added  to  the  coarsely  ground  pork  the  next  evening 
and  the  pork  is  allowed  to  cure  overnight.  Many  persons  do  not  cure 
the  pork. 

Begrind  the  cured  beef,  using  the  plate  with  %-inch  holes.  Then 
add  the  pork  and  grind  the  mixture  again.  If  the  pork  was  not  cured 
add  the  salt  (13  ounces  for  each  40  pounds  of  pork)  before  grinding. 
Add  the  spices  and  the  water  and  stir  or  mix  vigorously  until  the 
whole  mass  has  become  sticky.  It  often  takes  30  minutes  to  mix  this 
sausage  properly. 

Stuff  the  sausage  tightly  into  beef  casings  or  muslin  bags  and 
allow  it  to  hang  and  cure  in  a  cool  place  until  the  next  morning.  Put 
it  in  a  well- ventilated  smokehouse  heated  to  110°  to  120°  F.  Protect 
the  casings  from  a  direct  blaze  that  might  scorch  them.  The  sausage 
should  take  on  a  rich  mahagony  brown  in  about  2  hours'  smoking. 

Put  the  hot,  freshly  smoked  sausage  immediatelv  into  water  heated 
to  160®  to  175°  F.,  and  cook  it  untilit  squeaks  when  the  pressure  of 
the  thumb  and  finger  on  the  casing  is  suddenly  released.  The  usual 
cooking  time  for  sausage  stuffed  m  beef  "rounds"  is  15  to  30  min- 
utes; lor  larger  casing  60  to  90  minutes.  Plunge  the  cooked  sausage 
into  cold  water  and  chill  it.    Hang  it  in  a  cool  place. 

COOKED  PRODUCTS 

Cooking  is  a  convenient  means  of  preparing  the  edible  parts  of 
cuts  that  are  difficult  to  bone,  such  as  the  head,  feet,  and  tail.  It  is 
also  a  means  of  utilizing  miscellaneous  pieces  of  trimmings,  liver, 
heart,  tongue,  and  the  soup  in  which  the  meat  has  been  cooked. 

All  meat  should  be  well  trimmed  and  washed  before  being  cooked. 
The  teeth,  nasal  passages,  eyes,  and  eardrums  should  be  removed.  If 
the  lips,  snout,  and  ears  have  been  well  cleaned,  they  may  be  in- 
cluded. The  jowl  is  usually  cut  off  and  cured.  It  may  be  added  but 
will  often  cause  the  headcheese  and  scrapple  to  be  too  fat. 

The  feet  should  be  well  shaved  and  cleaned  and  the  glandular  tissue 
between  the  toes  trunmed  out. 
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HEADCHEESE 

Headcheese  is  easily  made.  Make  deep  cuts  in  the  jowls  or  other 
thick  pieces  of  meat,  cover  with  water,  and  simmer  until  the  meat 
is  well  done  and  slips  easily  from  the  bones.  The  skin,  if  used, 
should  be  cooked  in  a  net  or  sack  so  that  it  ma^  be  removed  when 
so  tender  that  a  finger  can  be  pushed'  through  it.  The  thick  ears 
and  snouts  will  reqmre  longer  cooking  than  the  other  skin.  The  skin 
is  ground  with  the  plate  having  %-inch  holes.  The  jowls  and  other 
pieces  are  boned  after  being  cooked.  These,  with  the  boneless  pieces 
such  as  the  heart,  are  ground  with  a  plate  that  has  lA-inch  holes. 
Some  persons  prefer  to  cut  the  tongue  and  some  of  the  larger  pieces 
of  fat  mto  strips  instead  of  ffrinding  them. 

The  finely  ground  skin  and  coarsely  ground  pieces  are  then  mixed 
with  enougn  of  the  soup— the  water  in  which  the  meat  was  cooked— 
to  make  the  mass  soft  without  being  slo^y-  This  mixture  is  re- 
turned to  the  kettle  and  brought  to  a  boil.  This  reheating  serves 
to  mix  the  gelatin  thoroughly  through  the  soup  so  that  when 
the  headcheese  is  pour^  into  shallow  pans  and  chilled  it  will  slice 
without  crumbling. 

Seasoning  is  added  at  the  beginning  of  the  second  cooking. 
Usually  it  is  safe  to  season  to  taste  though  the  following  quantities 
of  seasoning  per  100  pounds  of  cooked  meat,  including  the  added 
soup,  are  a  satisfactory  guide : 

2  to  2%  pounds  salt. 

3  to  5  ounces  black  pepper. 

y^  to  1  ounce  red  pepper  (if  desired). 
1  ounce  ground  cloves  (if  desired). 

1  ounce  coriander  (if  desired). 

2  ounces  sweet  marjoram  (if  desired). 

If  headcheese  is  stuffed  into  casings,  it  should  be  seasoned  and 
stuffed  before  the  second  cooking.  The  stuffed  headcheese  should 
then  be  replaced  in  the  remaining  soup  and  simmered  until  it  floats. 
This  will  require  from  10  to  30  minutes.  It  is  then  chilled  in  cold 
water  and  stored  in  a  clean,  cool  place. 

Headcheese  is  usually  eaten  cold,  sometimes  with  vinegar. 

LIVER  SAUSAGE 

Cook  heads,  tongues,  skins,  hearts,  and  other  pieces  as  for  head- 
cheese, but  for  a  shorter  period.  Remove  from  the  fire  when  the 
cuts  can  be  boned.  Scald  the  livers  last.  If  they  are  deeply  cut 
with  a  knife  they  should  be  sufficiently  seared  in  about  10  minutes. 
Liver  adds  a  definite  flavor  to  this  sausage;  10  to  20  percent  of 
liver,  by  weight,  is  usually  added  to  the  other  cooked  products. 

Grind  all  the  cooked  materials  moderately  fine  and  add  about  one- 
fifth  as  much  soup  by  weight,  uang  enough  soup  to  make  the  mixture 
soft  but  not  sloppv.  Season  to  taste  and  mix  thoroughly.  The 
following  are  standard  quantities  of  seasonings  for  100  pounds  of 
the  mixture : 

2  to  2%  pounds  salt. 

2  to  4  ounces  black  pepper. 

1  to  3  ounces  sage  (if  desired). 

%  to  1  ounce  red  pepper  (if  desired). 

1  to  2  ounces  aUspice  (if  desired). 
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The  seasoned^,  well-mixed  sausage  is  usually  stuffed  in  beef  casings 
and  simmered  in  water  until  it  floats :  usually  the  time  required  is  10 
to  30  minutes.  After  being  cookeo,  the  sausage  is  plunged  into 
cold  water,  chilled  for  at  least  30  minutes,  and  hung  up  to  Srain. 

If  the  meat  is  cooked  too  much  in  the  nrst  kettle,  the  second  cook- 
ing, after  the  sausage  has  been  stuffed,  will  destroy  the  tight  **live" 
texture  of  the  finished  sausage. 

SCRAPPLE 

Scrapple,  an  especially  favored  breakfast  dish  in  many  sections,  is 
composed  of  cooked  pork  and  soup  thickened  with  com  meal,  flour, 
and  sometimes  shorts. 

Cook  the  heads,  hearts,  and  trimmings  as  for  liver  sausage,  or 
until  the  bones  can  be  removed.  Cook  the  skin,  if  used,  until  tender. 
Grind  all  the  material  through  the  fine  plate.  Return  all  the  ground 
material  to  the  soup  after  it  has  been  strained  to  remove  the  bones, 
and  bring  it  to  a  boil. 

The  cereal  mixture  to  be  added  may  vary  widely.  One  consisting 
of  7  parts  corn  meal  and  3  parts  white  or  buckwheat  flour  or  7  parts 
com  meal,  2  parts  shorts,  and  1  part  buckwheat  flour,  should  be  ac- 
ceptable. 

Four  parts  ground  cooked  meat  products,  3  parts  soup,  and  1  part 
diy  cereal  mixture  (by  weight)  will  produce  a  richly  flavored,  sat- 
isfactory scrapple.    More  meal  and  soup  may  be  used  if  desired. 

In  adding  the  cereal  mixture,  moisten  it  with  some  of  the  cooled 
soup  so  that  it  may  be  added  to  the  hot  soup  without  forming  lumps. 
Bofl  it  for  about  one-half  hour,  stirring  it  freauently  or  constantly 
to  prevent  sticking.  Add  the  seasoning  shortly  before  the  cooking  is 
finished  and  stir  it  in  well. 

The  following  seasonings  may  be  used  for  100  pounds  of  scrapple, 
including  the  soup  and  the  dry  cereal  mixture : 

2  to  2^  ponnds  salt 
2  to  4  ounces  black  pepper. 
2  to  4  ounces  sweet  marjoram. 
2  to  4  ounces  sage  (if  desired). 
1  ounce  red  pepper  (if  desired). 

1  oonce  nntmeg  (if  desired). 
%  ounce  mace  (if  desired), 

2  pounds  ground  onions  during  second  cooking  (if  desired). 

The  hot  scrapple  is  poured  into  small  shallow  pans  and  chilled  as 
promptly  as  possible.  If  properly  made,  it  can  oe  sliced  and  fried 
quickly  without  much  crumbhng.  The  slices  may  be  dipped  in  egg 
before  they  are  fried. 

PANHAS 

The  soup  remaining  after  the  making  of  headcheese  or  liver  sau- 
sage may  be  used  to  make  a  kind  of  corn-meal  mush  called  panhas. 
Strain  out  aU  bones,  bring  the  soup  to  a  boil,  and  add  the  meal  slowly. 
A  safe  method  of  preventing  the  formation  of  lumps  is  to  moisten 
the  meal  beforehand  with  a  little  cooled  soup,  adding  enough  of  the 
liquor  to  make  a  thick  paste. 

Three  or  four  parts  of  soup  to  one  part  of  meal,  by  volume,  is  a 
good  proportion.  Season  to  taste  with  the  seasonings  given  for  head- 
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cheese.    Cook  the  meal  30  to  45  minutes  and  pour  it  into  shallow  pans 
to  cool.    Slice  and  serve  like  scrapple. 

CANNING  PORK  2 

Pork  may  be  canned  successfully  in  the  home,  provided  it  is  proc- 
essed under  steam  pressure.  The  temperatures  required  for  effective 
sterilization  (240°  to  250*"  F.,  corresponding  to  10  and  15  pounds 
steam  pressure)  cannot  be  obtained  inside  the  can  or  jar  except  by 
the  use  of  the  steam  pressure  canner.  The  water  bath,  the  oven,  and 
the  steamer  without  pressure  are  inadequate  for  canning  pork  and 
cannot  be  used  safely.  If  a  pressure  canner  is  not  avauable,  other 
methods  of  preservation  should  be  used. 

All  pork  for  canning  should  be  clean  and  sound.  Unless  the  poA 
is  to  be  canned  at  once,  chilling  the  carcass  after  slaughtering  is  nec- 
essary. Chilling  makes  little  difference  in  the  flavor  or  tenderness 
of  the  canned  product.  Chilling  is  recommended,  however,  as  raw 
meat  is  easier  to  handle  after  chilling,  may  be  held  for  a  few  days 
until  it  is  convenient  to  can  it,  and  there  is  less  danger  of  spoilage 
if  canning  is  unexpectedly  delayed. 

TYPES  OF  CONTAINERS 

The  most  desirable  utensils  for  the  preparation  of  meat  for  can- 
ning are  preferably  enamelware,  aluminum,  tin,  or  other  stainless 
metal.  Meat  should  not  be  allowed  to  remain  in  contact  with  gal- 
vanized iron  more  than  about  30  minutes,  or  it  may  take  up  harmful 
quantities  of  zinc.  Wooden  utensils  or  surfaces  require  special  care 
in  cleaning  to  free  them  from  bacteria.  They  should  be  scrubbed 
with  soapy  water  to  remove  all  grease  and  then  thoroughly  rinsed 
with  boiling  water.  If  used  for  several  days  at  a  time  they  should 
be  disinfected  with  a  hypochlorite  solution  (calcium,  potassium,  or 
sodium  hypochlorite)  applied  after  the  scrubbing  and  scalding. 

Plain  tin  cans  and  glass  jars  are  used  for  the  home  canmng  of 
pork. 

In  canning  meat  the  head  space  (space  at  the  top  of  the  can)  is 
particularly  important.  If  the  liquid  does  not  cover  the  meat,  it 
will  discolor  and  lose  flavor  during  storage.  In  packing  containeis 
allow  the  following  head  space:  Glass  jars,  one-half  inch;  No.  1  tin 
cans,  one-fourth  inch;  No.  2  tin  cans,  five-sixteenths  inch;  No.  3  tin 
cans,  three-eighths  inch. 

The  sizes  oi  containers  most  suitable  for  meat  products  are  No.  2 
and  No.  2i/^  tin  cans,  and  pint  glass  jars.  The  No.  3  tin  cans  (quart) 
and  quart  glass  jars  require  much  heavier  processing,  and  tnoogn 
times  are  given  for  them  in  table  1,  their  use  is  not  recommended. 

■  Tbifl  information  concerning  the  preservation  of  pork  by  canning  is  from  Fmrm«n' 
BoHetln  1762,  Home  Canning  of  Fruits,  Vegetables,  and  Meats,  prepared  by  the  Bnreao  of 
Home  Economics,  U.  S.  Department  of  Agriculture.  More  detailed  directions  lor  ibe 
canning  of  porlt  may  be  obtained  from  the  Bureau  of  Home  Economics. 
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Tabl£  1. — Timetable  for  processing  pork  in  various  containers  in  the  steam 
pressure  canner  at  250'*  F.,  or  15  pounds  pressure  * 


Product 

No.  2  can 

No.  2H  («n 

No.  Scan 

Pint  glass 
Jar 

Quart  glass 
Jar 

F«h      k 

Minvi€9 
85 
90 
90 
90 

Minutet 
110 

Minutes 
120 

MintUet 
85 
90 
90 
90 

MintUet 
120 

Headfrnese 

Liver  paste 

Aawage 

115 

120 

I  At  altitudes  over  2,000  feet,  add  1  pound  of  pressure  for  each  additional  2,000  feet.  After  processing, 
oool  tin  cans  at  once  in  cold  water.  Better  results  are  obtained  by  canning  pork  in  No.  2  and  No.  2H  cans 
or  pint  glass  jars  rather  than  in  No.  3  cans  or  quart  glass  Jars. 

When  glass  jars  are  used,  pork  should  be  precooked  in  the  oven  or 
in  water  Def  ore  being  packed  in  the  container.  When  tin  cans  are 
used,  the  meat  may  be  precooked  in  either  of  these  wavs  and  packed 
hot,  or  it  may  be  packed  raw  and  the  cans  exhausted,  before  bein^ 
sealed.  The  latter  method  gives  a  little  better  flavored  product,  and 
the  liquid  is  all  meat  juice ;  but  it  takes  more  time  and  stove  space. 
Frying  is  not  recommended  as  a  method  of  precooking  meat  for  can- 
ning, because  it  makes  the  meat  hard  and  dry  and  may  give  it  a 
dist^reeable  flavor. 

PARTS  BEST  SUITED  TO  CANNING 

In  the  preparation  of  pork  for  canning  it  is  especially  important 
to  trim  on  practically  all  the  fat.  When  much  fat  is  canned  with 
the  lean  meat  it  causes  correspondingly  greater  shrinkage  during 
processing  as  the  fat  melts.  The  fat  may  also  interfere  with  the  de- 
struction of  bacteria  and  make  the  canned  product  more  likely  to 
spoil.  Cuts  of  pork  that  contain  rather  large  proportions  of  fat  are 
more  economically  preserved  by  curing  because  of  the  heavy  trim- 
ming and  shrinkage  they  undergo  in  canning.  The  parts  of  pork 
usually  canned  are:  Loin,  meat  from  spareribs;  head!,  tongue,  and 
heart  in  headcheese;  loin  and  lean  trimmings  in  sausage;  and  liver 
in  liver  paste.  Hams  and  shoulders  may  be  canned,  out  they  are 
generally  cured. 

Salt  is  added  as  follows:  One-half  teaspoon  to  a  pint  jar,  three- 
fourths  teaspoon  to  a  No.  2  or  No.  2i/^  can,  and  1  teaspoon  to  a  quart 
jar  or  No.  3  can.  When  tin  cans  are  used,  place  the  salt  in  the  cans 
before  packing  them  with  meat. 

FRESH  PORK 

Remove  excess  fat  from  the  meat  to  be  canned  and  precook  the 
meat  by  any  of  the  methods  described  on  page  36.  Pack  hot  and 
process  as  directed  in  table  1. 

HEADCHEESE 

Prepare  headcheese  as  directed  on  page  32.  No  sage  should  be  used 
as  it  may  become  bitter  after  canning.  Pack  the  headcheese  hot  into 
containers  and  process  as  directed  in  table  1.  It  is  better  to  use  tin 
cans  so  that  when  the  can  is  opened  the  product  may  be  removed  in 
a  single  piece. 


Digiti 


zed  by  Google 


36  FARMERS'  BULLETIN  1186 

PORK  LIVER  PASTE 

Pork  liver  may  be  canned  as  liver  paste,  which  is  made  as  follows: 

3  pounds  liver.  1  medinm-sized  onion,  chopped. 

IY2  pounds  fat  fresh  pork.  3  eggs. 

2  tablespoons  salt.  6  tablespoons   fine  dry  bread 

1   teaspoon  white  pepper.  crumbs. 

^   teaspoon  ground  cloves.  ^  cup  water. 

Wash  the  liver  thoroughly  and  remove  veins  and  tough  membranes. 
Grind  the  raw  liver  and  pork  twice  through  a  plate  with  Vg-inch 
holes,  to  make  it  very  smooth.  Add  the  seasonings.  Beat  the  eggs 
well  and  combine  with  the  bread  crumbs  and  water.  Stir  all  in- 
gredients together  until  well-mixed.  Pack  into  No.  2  cans,  leaving 
1  inch  of  head  space,  and  exhaust  until  the  paste  is  heated  through 
to  the  center  01  the  cans.  This  requires  about  40  to  50  minutes. 
Remove  some  of  the  paste  or  add  a  little  hot  water  if  necessary  so 
that  the  cans  have  the  proper  head  space  before  sealing.  Process  as 
directed  in  table  1. 

PORK  SAUSAGE 

Prepare  the  sausage  as  directed  on  page  30,  -but  omit  the  sa^ 
because  it  gives  the  sausage  a  bitter  navor  after  processing.  Se 
that  the  seasonings  and  meat  are  well-mixed  together. 

If  using  tin  cans,  pack  the  raw  sausage  closely  into  the  No.  2  size 
and  exhaust  the  cans  until  the  sausage  is  steaming  hot.  This  requires 
40  to  60  minutes.  Process  as  directed  in  table  1.  Before  opemng  a 
can,  heat  it  for  a  few  minutes  in  boiling  water,  then  slip  the  contents 
of  the  can  out  in  one  piece,  slice  into  rounds,  and  reheat  in  gravy  or 
in  an  oven. 

If  glass  jars  are  used,  mold  the  sausage  into  cakes  and  precook  in  a 
moderate  oven  (350°  F.)  for  10  to  15  minutes,  or  until  the  cakes 
are  slightly  browned  and  the  color  of  raw  meat  has  almost  disap- 
peared. Pack  into  the  jars  and  cover  with  the  drippings  or  with  hot 
water.    Process  as  directed  in  table  1. 

PRECOOKING  IN  WATER 

Cut  the  meat  into  uniform  pieces  weighing  about  1  pound  and  place 
them  in  boiling  water.  Partly  cover  the  kettle  and  simmer  for  12 
to  20  minutes,  until  the  color  of  the  raw  meat  has  almost  disappeared 
from  the  center  of  the  pieces.  At  this  stage  the  meat  has  lost  about 
one-third  of  its  original  weight,  as  some  of  the  juice  has  cooked  out. 
Cut  the  meat  into  smaller  pieces  immediately,  pack  it  into  the  contain- 
ers, and  press  it  down  closely  with  a  wooden  mallet  or  pestle.  Cover 
with  the  broth,  leaving  proper  head  space,  and  process  immediately. 
This  method,  commonly  referred  to  as  parboiling,  is  the  quickest  way 
to  precook  a  large  quantity  of  meat. 

PRECOOKING  IN  TIN  CANS 

Precooking  should  never  be  attempted  with  glass  jars  because  of 
danger  of  breakage.  Pack  two  or  more  pieces  of  meat  into  each  can, 
and  place  the  filled  but  open  cans  in  a  bath  of  boiling  water  that 
comes  to  within  1^^  to  2  inches  of  the  top  of  the  can.  Cover  the  bath 
to  hold  in  steam  and  heat,  being  careful  that  water  from  the  bath 
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does  not  bubble  into  the  cans.  Continue  heating  until  the  meat  is 
steaming  hot,  or  170*^  F.,  at  the  center  of  the  cans,  and  has  practi- 
cally lost  its  raw  color.  If  no  thermometer  is  available,  turn  out  the 
meat  frona  a  few  of  the  cans  to  be  sure  it  is  heated  tnrough.  The 
time  required  is  about  40  to  50  minutes  for  No.  2  cans.  Press  the 
meat  down  and  be  sure  it  is  covered  with  broth  and  that  there  is 
proper  head  space  in  the  cans.    Seal  at  once  and  process  inmiediately. 

PRECOOKING  IN  THE  OVBN 

• 

Cut  the  meat  into  uniform  pieces  weighing  about  1  pound  each, 
and  cook  in  a  moderate  oven  (350°  F.)  imtil  the  raw  color  of  the 
meat  almost  disappears  at  the  center.  This  requires  about  30  to  40 
minutes.  Cut  the  meat  so  that  there  are  two  or  more  pieces  to  each 
container,  to  facilitate  heat  penetration,  pack  at  once  closely,  cover 
with  pan  drippings  or  with  Iwiling  water,  leaving  proper  head  space, 
and  process  immraiately. 

REGULATIONS  FOR  SHIPPING  MEAT  OR  MEAT  FOOD 

PRODUCTS 

Farmers  who  ship  their  meats  must  comply  with  official  State  and 
Federal  regulations.  Below  is  shown  a  sample  shipper's  certificate 
such  as  must  be  used  in  interstate  shipments  of  uninspected  meat  or 
meat  food  products  which  are  from  animals  slaughtered  by  the 
farmer  on  tne  farm.  Blank  certificates  should  follow  this  sample. 
In  size  the  certificate  should  be  5^^  by  8  inches. 

Shipper's  Certificate 

Date ,  19 

Name  of  carrier 

Shipper 

Point  of  shipment 

Consignee , 

Destination 

I  hereby  certify  that  the  following-described  nninspected  meat  or  meat  food 
products  are  from  animals  slaughtered  by  a  farmer  on  the  farm,  and  are  offered 
for  transportation  in  interstate  or  foreign  conuneree  as  exempted  from  inspec- 
tion according  to  the  act  of  Ck)ngress  of  June  90,  1906,  and  at  this  date  they 
are  sound,  healthful,  wholesome,  and  fit  for  human  food,  and  contain  no  pre- 
servative or  coloring  matter  or  other  substance  prohibited  by  the  regulations 
of  the  Secretary  of  Agriculture  governing  meat  inspection. 

Amount  and  weight. 

Kind  of  product 

(Hignature  of  shipper) 

(Address  of  shipper) 
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Two  copies  of  this  form  are  to  be  presented  to  the  common  carrier 
with  each  shipment. 


COOK  PORK  THOROUGHLY 

Man  may  become  infected  with  a  very  serious  disease 
called  trichinosis  through  the  eating  of  raw  pork.  This 
disease  is  caused  by  parasites  callea  trichinae,  which  are 
too  small  to  be  seen  by  the  naked  eye  but  may  be  present 
in  the  lean  meat  of  hogs.  The  danger  of  trichinosis  may 
be  entirely  avoided  by  cooking  pork  thoroughly. 

Trichinosis  may  be  contracted  from  tasting  sausage 
during  its  preparation  to  determine  when  seasoning  is 
satisfactory,  from  hastily  cooked  hamburgers  that  con- 
tain some  pork,  from  imperfectly  cooked  fresh  pork,  and 
sausage,  smoked  hams,  bacon,  and  shoulders,  and  from 
improperly  prepared  ready-to-eat  products  such  as 
Bologna-style  sausage,  boneless  loins,  capocoUo,  coppa, 
dry  or  summer  sausage,  and  Italian-style  ham.  When 
these  latter  products  are  eaten  without  further  cooldng 
in  the  home,  one  must  be  sure  that  they  have  been  madfe 
in  a  plant  where  competent  official  inspection  has  insured 
a  treatment  of  the  pork  muscle  that  will  destroy  possible 
live  trichinae. 

COOK  PORK  THOROUGHLY 
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obtained  free  from  the  Division  of  Publications,  United  States 
Department  of  Agriculture. 
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IMPORTANCE  OF  COTTON  DISEASES. 

Cotton  is  the  most  important  crop  in  the  Southern  States  and  is 
second  only  to  com  in  farm  value  for  the  entire  country.  Several 
important  diseases  attack  the  crop  and  reduce  the  yield  materially. 
In  some  sections  certain  diseases  are  so  prevalent  and  severe  that 
profitable  cotton  crops  can  not  be  grown  on  infested  fields  by  the 
methods  usually  employed,  but  by  the  adoption  of  the  control  meas- 
ures described  in  this  bulletin  good  crops  can  be  produced. 

The  principal  cotton  diseases  which  cause  damage  in  the  Southern 
States  are  described  and  illustrated  in  the  following  pages  and  the 
best-known  methods  of  controlling  them  are  described. 

WILT. 

The  disease  which  causes  the  largest  losses  to  the  cotton  crop  in 
the  United  States  is  commonly  known  as  wilt,  or  black-root.  The 
most  noticeable  symptom  is  the  wilting  and  death  of  affected  plants. 
The  dead  roots  of  diseased  plants  turn  black,  and  from  this  fact 
comes  the  common  name  "  black-root." 

This  disease  is  widely  distributed  throughout  the  sandy  soils  of 
the  cotton  belt  from  Virginia  to  Texas,  and  is  spreading  year  by 
year  to  new  localities.  It  is  present  every  year,  though  in  some 
seasons  the  losses  are  heavier  than  in  others.  In  severe  cases  the 
yield  is  reduced  as  much  as  75  to  90  per  cent.    The  average  annual 
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loss  is  extremely  difficult  to  estimate,  but,  judging  from  the  data  gath- 
ered over  a  period  of  20  years,  it  no  doubt  totals  millions  of  dollars. 

HOW  TO  RECOGNIZE  WILT. 

Cotton  wilt  may  be  suspected  when  plants  wilt  and  die.  without 
any  apparent  reason.  If  the  stem  of  a  freshly  wilted  plant  is  cut 
across  near  the  ground  and  found  to  be  black  or  brown  inside  (fig. 
1,  ^),  this  is  strong  evidence  of  the  disease.  Plants  affected  by  wilt 
early  in  the  season  are  considerably  stunted  as  compared  with 
healthy  plants.     Frequently  the  main  stem  of  such  a  plant  remains 


Fig.  1. — ^Wilted  cotton  stalk  cut  across  to  show  the  blackening  of  the  InshSe  (1) ; 
cotton  plant  showing  the  main  stalk  stunted  by  wUt  and  one  lower  branch  normallj 
developed,  only  one  side  being  infected  (B). 

short,  while  one  or  more  of  the  lower  branches  grow  normally. 
(Fig.  1,  B.)  The  disease  usually  occurs  first  in  irregular  spots  b 
the  field  (fig.  2),  which  increase  in  size  from  year  to  year.  Wilt 
begins  to  kill  plants  early,  and  all  through  the  season  affected 
stalks  die. 

Wilt  must  be  distinguished  from  another  disease  which  occurs  in 
parts  of  Texas  and  adjoining  States  and  is  known  as  Texas  root-rot 
(See  description  on  pp.  27-28.) 

HOW  TO   CONTROL  WILT. 

The  planting  of  wilt-resistant  varieties  of  cotton,  combined  with 
the  use  of  proper  crop  rotations,  is  the  only  effective  method  now 
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known  of  controlling  wilt.  The  fact  can  not  be  too  strongly  empha- 
sized that  the  presence  of  root-knot  (described  on  p.  10)  in  many 
sandy  soils  throughout  the  cotton  belt  makes  the  wilt  more  severe. 
It  is  therefore  absolutely  essential  that  lands  infested  with  root-knot 

be  planted  in  root-knot  resistant 
crops  for  one  or  more  years  be- 
fore wilt  -  resistant  cotton  is 
grown  (see  p.  11).  The  use  of 
such  a  rotation  will  reduce  the 
root-knot  and  make  more  certain 
a  crop  from  a  wilt-resistant  va- 
riety of  cotton. 


USE  WILT -RESISTANT 
VARIETIES  OF  COTTON. 
ROTATE  TO  REDUCE 
ROOT-KNOT. 


Fig.    2. — Irregular   area  In   cotton   field,   showing   many   plants   killed   and   others 
stunted  by  wilt     Lamar,  S.  C. 

RESISTANT  VARIETIES  ORIGINATED  BY  BREEDING. 

Several  wilt-resistant  varieties  of  cotton  have  been  bred  by  the 
United  States  Department  of  Agriculture,  by  State  institutions,  and 
by  private  individuals,  and  many  thousands  of  acres  of  these  varieties 
have  been  profitably  grown  on  wilt-infested  land  for  15  or  more 
years.  The  impression  gained  by  some  farmers  that  wilt-resistant 
varieties  are  much  less  productive  than  the  varieties  commonly 
grown  is  not  warranted  by  the  facts.  .  Yields  of  a  bale  or  more  to  the 
acre  are  frequently  reported,  and  in  addition  the  best  yielding  strains 
are  very  uniform  and  almost  free  from  anthracnose. 
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Most  of  the  commonly  grown  varieties  of  cotton  are  too  susceptible 
to  wilt  to  be  profitable  on  badly  diseased  land.  (Fig.  3.)  In  general, 
the  large-boiled  varieties  are  more  susceptible  to  the  disease  than 
the  small-boiled  types.  Experiments  carried  on  by  the  Bureau  of 
Plant  Industry  for  the  past  20  years  have  shown  conclusively  that 
wilt  can  be  practically  controlled  in  no  other  way  than  by  the  use  of 
varieties  specially  bred  for  wilt  resistance.     (Fig.  4.) 

The  first  wilt-resistant  variety,  Dillon,  was  bred  by  the  Bureau  of 
Plant  Industry  from  the  old  Jackson  Limbless.  It  was  productive 
and  highly  resistant  to  wilt  and  was  quite  widely  grown  before  other 
more  desirable  types  were  available.  The  fact  that  it  was  a  cluster 
cotton,  and  therefore  rather  hard  to  pick,  made  it  undesirable  to 
many  farmers.    It  has  now  been  largely  replaced  by  the  Dixie, 


Fig.  3. — Cotton  variety  test  on  wilt  land,  showing  great  differences  In  resistance. 
A  and  C,  hybrid  cottons,  A  being  very  subject  to  wilt,  while  O  is  highly  resistant  to 
wilt;  B,  Half  and  Half,  nearly  all  killed  by  wilt  while  yonng.     Americus,  Ga. 

which  was  the  second  resistant  variety  developed  by  the  Bureau  of 
Plant  Industry.  This  variety  is  of  the  Peterkin  type,  with  long, 
fruiting  branches.  (Fig.  6.)  It  has  oblong,  medium-sized  bolls,  is 
easy  to  pick,  and  is  now  more  widely  grown  than  any  other  wilt- 
resistant  variety.  The  Dixie  is  productive,  medium  early,  has  a 
staple  seven-eighths  to  1  inch  long,  and  small  seeds  with  brownish- 
white  fuzz.    It  yields  36  to  38  per  cent  of  lint. 

During  the  past  few  years  other  wilt-resistant  varieties  of  cotton 
which  are  earlier  than  Dixie  have  been  bred  by  the  United  States 
Department  of  Agriculture  and  are  especially  adaptied  for  use  in 
sections  where  the  boll  weevil  is  present.    The  most  promising  of 
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these  is  known  by  the  name  of  Dixie-Triumph.  Its  principal  advan- 
tages are  larger  bolls,  larger  yield,  and  earlier  maturity  than  the 
Dixie.  Another  variety  of  considerable  promise  is  the  Dixie-Cook, 
which  is  very  similar  to  the  Dixie-Triumph  and  quite  as  productive 
on  infested  land. 

Several  promising  wilt-resistant  varieties  have  also  been  developed 
by  Mr.  A.  C.  Lewis,  of  the  Georgia  State  Board  of  Entomology,  and 
are  being  grown  to  a  considerable  extent  in  Georgia.  Information 
regarding  these  varieties  can  be  obtained  by  writing  to  Mr.  Lewis  at 
Atlanta,  Ga.  Kesistant  strains,  some  of  which  have  considerable 
merit,  have  also  been  developed  by  a  few  iudividual  farmers. 


Fig.   4. — Wilt-resistant  Dillon  cotton  growing  on  soil   badly  infested   with   wilt  at 

Lamar,  S.  C. 

HOW  TO  OBTAIN  WILT-RESISTANT  SEED. 

Wilt-resistant  varieties  are  produced  only  by  careful  selection  and 
breeding  over  a  period  of  years.  It  will  not  pay  the  average  farmer 
to  try  to  develop  resistant  strains  for  his  own  use,  as  much  time  and 
very  careful  attention  are  required  to  perfect  them.  The  best  way 
to  secure  wilt-resistant  seed  is  to  purchase  it  from  a  reliable  breeder 
or  grower  and  increase  the  strain  by  planting  on  wilt-infested  land, 
using  special  care  to  save  planting  seed  only  from  plants  which  do 
not  wilt  or  show  any  signs  of  the  disease.  The  growing  of  wilt- 
resistant  cotton  for  seed  for  more  than  one  year  on  land  not  infested 
with  cotton  wilt  is  to  be  discouraged,  since  this  practice  allows  the 
nonresistant  plants  to  increase  without  there  being  any  way  of  dis- 
tinguishing them,  while  if  grown  on  wilt  land  they  would  either  die 
from  the  disease  or  be  discarded  when  selections  were  made. 
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It  is  furthermore  necessary  to  practice  careful  selection  and 
handling  in  order  to  maintain  the  wilt-resistant  quality  in  the  cotton, 
since  otherwise  it  is  gradually  lost  through  natural  craving  in  the 
field,  mixture  of  seed  at  the  gins,  and  in  other  ways.  Unless  a  farmer 
is  prepared  to  give  special  attention  to  the  selection  of  his  seed  every 
year  in  order  to  maintain  its  wilt  resistance,  it  is  advisable  for  him 
to  procure  from  a  breeder  or  grower  a  new  supply  of  highly  resistant 
seed  every  two  or  three  years.  This  is  especially  true  where  seed  is 
saved  from  fields  free  from  or  not  thoroughly  infested  with  wilt. 
The  reputation  of  the  Dixie  has  suffered  in  some  cases  by  farmers 

selling  and  planting 
as  Dixie  seed  secured 
several  years  previ- 
ously from  breeders 
which  had  not  been 
properly  selected  to 
maintain  its  wilt  re- 
sistance. The  fact 
can  not  be  too  strong- 
ly emphasized  that 
constant  and  careful 
selection  must  be 
practiced  in  order  to 
maintain  the  wilt  re- 
sistance of  Dixie  or 
any  other  variety  of 
cotton. 

The  seed  stocks  of 
Dixie,  Dixie-Tri- 
umph,   and    Dixie- 
Cook  are  being  grown 
and    improved  by 
farmers  in  several 
FiQ.  5.— Typical  plant  of  Dixie  wiit-reaistant  cotton.     Southern   States  un- 
der the  supervision  of 
the  United  States  Department  of  Agriculture,  and  lists  of  growers  of 
the  best  strains,  from  whom  seed  can  be  purchased  at  reasonable 
prices,  can  be  secured  through  the  county  demonstration  agents. 

WILT  CAUSED  BY  A  FUNGUS. 

The  wilt  disease  of  cotton  is  caused  by  a  fungus  (Fusarium  vam- 
fectum)  which  enters  the  roots  of  the  plants  from  the  soil.  It  grows 
in  the  water-carrying  vessels  of  the  plants,  plugging  them  and  thus 
shutting  off  the  water  supply  and  causing  the  plants  finally  to  wih 
and  die. 
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Wilt  occurs  most  generally  and  severely  on  sandy  land.  Its  oc- 
currence on  clay  soil  is  unusual,  though  several  such  cases  have  been 
reported  from  South  Carolina  and  Georgia.  Wet  seasons  are  more 
favorable  to  the  disease  than  dry,  and  hence  the  losses  are  more  severe 
then.    Wilt  may  be  spread  from  field  to  field  by  animals,  tools,  men, 


Fig.  6. — Root  system  of  a  cotton  plant  severely  attacked  by  root-knot. 

wind,  drainage  water,  or  any  other  agencies  which  carry  the  fungous 
spores.  So  far  as  is  known,  the  disease  is  not  carried  in  or  on  the 
seed.  Experiments  were  carried  on  for  four  years  in  which  seed 
was  saved  from  badly  wilted  plants  and  planted  the  following  season 
on  sandy  land  where  the  disease  had  never  been  known,  and  yet  no 
wilt  occurred. 

17142*»— 21 2 
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ROOT-KNOT. 

Boot-knot  is  next  in  importance  to  wilt  from  the  standpoint  of 
money  loss  to  the  cotton  crop.  This  disease  is  more  widespread  in 
its  occurrence  than  wilt,  though  it  is  found  chiefly  on  the  same  types 
and  areas  of  sandy  soils.  With  the  exception  of  the  crops  mentioned 
later  in  the  list  of  root-knot  resistant  strains  or  varieties,  all  other 
farm  crops  are  more  or  less  subject  to  root-knot  attack  and  arc 
therefore  to  be  avoided  in  rotations  for  infested  fields. 

APPEARANCE  OP  SICK  PLANTS. 

Cotton  plants  severely  attacked  by  root-knot  alone  are  distbctly 
stunted,  but  are  not  noticeably  deformed  above  ground,  as  is  often 
the  case  with  plants  having  wilt.  Where  the  disease  is  mild  the 
dwarfing  may  not  be  noted.  Both  leaves  and  stems  may  have  a 
pale  yellowish  green  color,  though  this  is  not  always  very  marked, 
since  all  the  plants  are  usually  affected  alike,  and  no  healthy  plants 
are  present  for  comparison.  During  dry  weather  diseased  plants 
may  wilt  in  the  middle  of  the  day. 

The  roots  of  diseased  plants  are  covered  with  gaUs  from  the  size 
of  a  pinhead  to  half  an  inch  or  more  in  diameter,  as  shown  in  figore 
6.  They  may  occur  on  the  fine  feeding  rootlets  as  well  as  on  the 
large  taproot,  and  are  scattered  or  very  close  together,  depending  on 
the  severity  of  the  disease.  Young  galls  are  almost  white,  but  when 
old  they  turn  brown  and  decay.  They  are  very  irregular  in  shape, 
and  are  enlargements  of  the  roots  themselves.  These  galls  cut  off 
the  food  and  water  supply  of  the  plants  and  are  the  direct  cause  of 
stunting,  while  the  death  of  parts  of  the  roots  gives  entrance  to  other 
enemies  which  cause  further  damage. 

CONTROL  ROOT-KNOT  BY  CROP  ROTATION. 

Cotton  root-knot  can  be  controlled  by  using  crop  rotations  in 
which  root-knot  immune  crops  are  planted  on  diseased  fields  and 
susceptible  crops  are  avoided.    On  badly  diseased  fields  a  rotation  of 

two  or  three  years  is 


advised,  and  even  then 
not  more  than  one 
susceptible  crop 
should  be  grown  be- 
fore planting  again 
with  resistant  crops. 
On  less-diseased  fields  a  one-year  rotation,  including  a  root-knot 
resistant  summer  legume  and  two  crops  of  winter  grain  may  he 
sufficient. 


ROTATE  WITH  GRAINS,  CORN, 

AND     ROOT-KNOT     RESISTANT 

LEGUMES. 

AVOID  SUSCEPTIBLE  CROPS. 
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In  order  that  safe  rotations  may  be  intelligently  planned  it  is 
necessary  to  know  what  crqps  and  plants  are  immune  or  susceptible 
to  root-knot    A  list  is  therefore  given  below. 

Crops  largely  or  entirely  immune  to  root-knot. 


Barley. 

Grass,  crab. 

Bean,  soy  (Laredo  vaHety  only). 

Grasses  (nearly  all). 

Bean,  velvet. 

Kaflr. 

Begganveed,  Florida. 

MUlets  (nearly  all). 

Chufas, 

MIlo. 

Com. 

Oats,  winter. 

Cowpea,  Brabham. 

Peanut. 

CJowpea,  Iron. 

Rye. 

Cowpea,  Monetta. 

Sorghum. 

Cowpea,  Victor. 

Wheat 

Grass,  Bermuda. 

Crops  not  very  severely 

attacked  hy  root-knot. 

Alfalfa. 

CJotton. 

Asparagus. 

Pea,  garden. 

Bean,  snap. 

Potato,  sweet. 

Cabbage. 

Radish. 

Cane,  sugar. 

Spinach. 

Clover,  sweet. 

Strawberry. 

Collard. 

Vetch,  common. 

Crops 

most  severely  < 

ittacked  hy  root-knot. 

Bean,  Lima. 

Eggplant 

Bean,   soy    (all   varieties   except 

La- 

Fig. 

redo). 

Lettuce. 

Beet 

Okra. 

Cantaloupe. 

Peach. 

Carrot. 

Potato. 

Celery. 

Salsify. 

(Hover,  bur. 

Squash. 

Cowpea     (a'il    varieties 

except    Iron, 

Tobacco. 

Brabham,  Monetta,  and  Victor). 

Tomato. 

CJucumber. 

Watermelon. 

Weeds  attache 

d  by  root-knot. 

Balloon  vine. 

Papaya,  or  melon  pawpaw. 

Clover,  Mexican. 

Mayweed. 

Fennel,  sweet. 

Purslane. 

Maypop,  or  passion  flower. 

It  is  not  possible  to  suggest  a  crop  rotation  which  will  fit  the  par- 
ticular needs  of  every  farmer.  Each  must  work  out  the  combination 
of  resistant  and  susceptible  crops  which  will  be  best  adapted  to  his 
location  and  type  of  farming.  Every  root-knot  rotation  should  in- 
clude one  or  more  of  the  legumes  and  some  of  the  grain  crops,  all 
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of  which  are  highly  resistant  to  root-knot.  For  the  northern  Cotton 
States  the  root-knot  resistant  varieties  of  cowpeas  are  the  most  im- 
portant legumes,  though  both  early  and  late  varieties  of  velvet  beans 
can  be  advantageously  planted.  They  are  immune  to  root-knot 
attack.  In  the  more  southern  Cotton  States  velvet  beans  stand  first 
among  root-knot  resistant  legumes,  and  their  use  has  greatly  in- 
creased during  the  past  few  years,  since  their  merit  has  become  better 
known.  The  root-knot  resistant  cowpeas  and  soy  beans  can  also 
be  used  where  desirable.  The  planting  of  susceptible  crops  on  badly 
diseased  fields  will  almost  invariably  result  in  large  losses. 

A  typical  two-year  rotation  which  may  be  varied  to  suit  local 
conditions  is  given  herewith.  Sow  winter  oats  in  the  fall  on  the 
root-knot  infested  field.  Plow  them  under  in  the  spring  and  plant 
•  com  with  Iron  cowpeas  between  the  rows;  sow  again  to  a  winter 
grain  crop  and  cut  it  for  hay  or  grain  in  the  spring;  follow  with 
Iron  cowpeas  and  cut  them  for  hay  or  seed ;  and  plant  a  third  winter 
grain  crop  and  plow  it  under  in  time  to  plant  wilt-resistant  cotton 
the  following  spring.  Any  of  the  other  immune  crops  listed  above 
may  be  used  in  the  rotation  if  desired. 

HEAVY  LOSSES  DUE  TO  ROOT-KNOT. 

Root-knot  undoubtedly  causes  greater  losses  to  farm  crops  than 
wilt,  because  of  the  fact  that  it  attacks  a  large  nimiber  of  crops,  while 
wilt  affects  cotton  only  (see  p.  11).  It  occurs,  like  wilt,  on  the  sandy 
Coastal  Plain  from  Virginia  to  Texas,  but  it  is  probably  more  general 
and  widespread.  It  also  occurs  in  the  Southwestern  States,  especially 
in  southern  California. 

While  it  is  most  common  and  causes  greater  losses  in  sandy  soils, 
it  is  known  to  occur  also  in  some  clay  soils  and  especially  in  soils 
heavily  fertilized  with  stable  manure.  The  losses  in  some  cases 
may  run  as  high  as  80  per  cent.  The  average  losses  from  root-knot 
for  all  sandy  lands  in  a  single  county  in  South  Carolina  were 
estimated  in  1917  at  4.4  per  cent,  based  on  a  careful  survey  of  over 
20,000  acres  in  seven  townships.  For  the  State  of  Georgia  in  1917 
the  cotton  root-knot  loss  was  estimated  at  4.1  per  cent  of  the  crop.  The 
average  annual  loss  from  root-knot  for  the  entire  cotton  belt  is  esti- 
mated at  approximately  200,000  bales  of  cotton  and  100,000  tons  of 
seed,  worth  about  $16,480,000  at  present  prices.  (December  2, 1920, 
with  cotton  at  14.38  cents  per  pound  and  seed  at  $21  per  ton.) 

It  is  essential  that  every  cotton  farmer  realize  that  the  damage 
caused  by  root-knot  is  not  confined  to  the  direct  injury  to  the  cotton 
plant  by  the  nematodes.  In  addition,  root-knot  diseased  plants  are 
much  more  subject  to  wilt,  and  the  two  diseases  occur  very  conmionly 
together.     For  this  reason  cotton  wilt  is  much  worse   following 
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root-knot  susceptible  cowpeas  which  have  caused  an  increase  of  the 
eel  worms  in  the  soil.  (Fig.  7.)  Furthermore,  the  loss  from  root- 
knot  is  increased  (1)  by  the  greater  cost  of  cultivation  of  infested 
land  due  to  the  growth  of  weeds  where  the  cotton  has  died,  (2)  by 
the  lowering  of  the  market  value  of  such  land,  and  also  (3)  by  the 
fact  that  badly  diseased  land  must  often  be  used  for  crops  less 
profitable  than  cotton. 

ROOT-KNOT  CAUSED  BY  EBLWORMS. 

Root-knot  of  cotton  and  other  crops  is  caused  by  tiny  eelworms,  or 
nematodes.^  They  bore  into  the  roots  from  the  soil  and  irritate  them, 
causing  the  plant  to  form  galls.  If  one  of  these  galls  is  broken  open, 
several  pearly  white  rounded  bodies  about  the  size  of  a  small  pin- 


FiQ.  7. — Root-knot  susceptible  cowpeas  make  wilt  worse.    Cotton  on  left  after  Un- 
known cowpeas  (susceptible)  ;  on  ri^bt  after  Iron  cowpeas  (resistant). 

head  may  often  be  seen  with  the  naked  eye.  (Fig.  8,-4.)  These  are 
the  female  eelworms  full  of  eggs.  The  male  worms  are  more  elon- 
gated in  shape,  but  too  small  to  be  readily  seen  without  a  lens. 
(Fig.  8,  5.) 

Koot-knot  is  easily  spread  from  one  field  to  another  by  any  means 
which  will  carry  some  of  the  infested  soil  or  plant  roots.  Drainage 
water,  cultivation,  tools,  and  animals  are  all  important  agents  in 
spreading  the  disease.  Young  nursery  stock,  young  asparagus,  cab- 
bage, tomato,  or  other  plants  grown  in  diseased  soil  may  carry  the 
nematodes,  as  well  as  infested  Irish  or  sweet  potatoes  used  for  seed 
purposes. 

Further  detailed  information  on  root-knot  and  its  control  will 
be  found  in  Farmers'  Bulletin  648,  entitled,  "  The  Control  of  Boot- 


^  Heterodora  radicicola. 
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Knot,"  which  will  be  sent  free  of  charge  upon  application  to  the  Sec- 
retary of  Agriculture. 

ANTHRACNOSE. 

Cotton  anthracnose  is  even  more  widespread  than  wilt,  since  it  is 
known  to  occur  in  most  of  the  cotton-growing  sections  of  this  coun- 
try. It  annually  causes  losses  which  range  from  slight  to  as  high  as 
80  or  90  per  cent  of  the  crop,  with  an  average  estimated  at  from  1 
to  3  per  cent.  The  attacks  of  the  disease  vary  with  seasonal  con- 
ditions and  in  general  are  worse  in  wet  seasons. 

DESCRIPTION  OP  THE  DISEASE. 

Anthracnose  is  conunonly  known  to  the  farmer  as  boll-rot,  or  boll- 
spot,  from  the  fact  that  the  most  conspicuous  effect  of  the  disease 


Fio.  8. — ^Adalt  female  nematode  full  of  eggs  (A)  ;  young  male  and  female  nematodes  (B). 
(Both  illustrationa  greatly  enlaiiged.) 

is  the  rotting  of  the  bolls,  which  occurs  in  the  latter  part  of  the  sea- 
son.   The  largest  amount  of  damage  is  also  caused  by  boll-rot. 

On  the  bolls  the  disease  first  appears  as  small  round  water-soaked 
spots  (fig.  9,-4),  which  later  may  enlarge  to  include  most  or  all  of 
the  boll,  become  black  and  finally  have  reddish  borders  and  pink 
centers  (fig.  9,  5).  The  lint  from  such  bolls  is  usually  stained  pink, 
or  in  the  worst  cases  may  be  entirely  rotten  and  worthless.  Other 
rots  often  attack  diseased  bolls  and  complete  the  decay.  Diseased 
bolls  often  fail  to  open  because  the  locks  have  become  stuck  together. 

Another  boll-rot,  which  must  be  distinguished  from  anthracnose,  is 
caused  by  the  bacterial  blight.  In  this  the  spots  are  at  first  water- 
soaked,  later  becoming  black  and  shrunken,  but  they  do  not  have  the 
pink  centers  characteristic  of  anthracnose.     The  bacterial  disease 
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also  frequently  attacks  the  stem  of  the  boll  and  causes  the  entire  boll 
to  dry  up,  often  before  it  is  ripe.    For  a  full  description,  see  page  17. 

Anthracnose  also  attacks  the  seedlings,  killing  the  young  sprouts 
even  before  they  come  through  the  ground.    It  often  causes  damp- 
ing-oflf  of  the  little  plants  or  kills  parts  of  the  seed  leaves  during 
cool,  wet  weather,  which  is  unfavorable  for  the  growth  of  cotton 
(fig.  10).    This  damping-off  is  similar  to  that  caused  by  the  "sore- 
shin  ''  fungus,  Rhizoc- 
tonia  (see  p.  25),  but 
the    wilting   is   more 
sudden  and  the  water- 
soaked  appearance  is 
more    pronounced    in 
the   case  of  anthrac- 
nose attack. 

The  cotton  stems  are 
sometimes  attacked  by 
anthracnose,  but  this 
more  commonly  fol- 
lows the  bacterial 
black-arm  (seep.  17). 

Anthracnose  lives 
over  winter  on  dis- 
eased bolls  or  stems 
left  in  the  field  and 

on  the  seed  from  dis-       ^*°'    ®* — Co^®**   anthracnose  oa   bolls:   A,   Early   stage, 

small   spot  with  water-soaked  appearance   and   pinkish 
eased    plants.  center;  B,  entire  boll  rotted  by  the  fungus. 

METHODS  FOR  CONTROLLING  ANTHRACNOSE. 

It  has  been  found  that  the  losses  from  anthracnose  can  be  largely 
reduced  by  giving  careful  attention  to  seed  selection  and  crop  rota- 
tion.    Seed  for  planting  should  be  secured  only  from  fields  free  from 

the  disease  or  be  se- 


SELECT  DISEASE-FREE  SEED 

FOB  PLANTING. 
ROTATE  CROPS. 


lected  from  healthy 
plants  at  some  dis- 
tance from  any  which 
have  diseased  bolls. 
If  seed  of  this  kind 
can  not  be  obtained,  3-year-old  seed  from  slightly  diseased  fields 
may  be  used,  since  the  disease  dies  out  in  the  seed  in  that  time. 
Other  methods  have  been  worked  out  for  freeing  seed  from  the 
disease  which  are  useful  for  small  lots  of  select  seed,  but  are  too 
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expensive  or  otherwise  not  applicable  to  general  use.  Among  these 
are  seed  treatment  by  sulphuric  acid  and  mercuric  chlorid  (see  p. 
19). 

Another  method  of  reducing  anthracnose  losses  is  to  plant  varie- 
ties which  are  least  troubled  by  this  disease.  The  Toole,  Dixie, 
Dixie-Triumph,  King,  Dillon,  Cleveland,  and  Russell  cottons  are 
in  general  fairly  free  from  anthracnose,  while  varieties  like  the 
Cook,  Brown,  Blue  Ribbon,  Half  and  Half,  and  Columbia  are  usually 

- quite   subject  to  injury. 

It  will  not  pay  to  con- 
tinue growing  a  variety 
which  is  known  to  be  par- 
ticularly susceptible  to 
damage  and  loss  by  this 
disease. 

Since  anthracnose  may 
live  over  winter  in  the 
soil  of  diseased  fields,  it 
is  important  that  crops 
be  rotated,  so  that  cotton 
will  not  be  planted  on 
land  which  grew  a  dis- 
eased crop  the  previous 
year.  A  2-year  rota- 
tion will  give  greater  se- 
curity against  the  over- 
wintering of  the  disease 
in  the  soil. 

ANTHRACNOSE  CAUSED 
BY   A   FUNGUS. 

Anthracnose  is  caused 

Fig.   10. — Cotton  seedllnga  attacked  by  anthracnose.       j^^    ^    fuUffUS'   which 
Note  the  blackened  diseased  areas  at  X.  ^  .  ^         i         ,    n 

grows  into  the  bolls, 
stems,  and  leaves  and  kills  their  tissues,  thus  producing  the  rotten 
spots  or  dead  areas.  The  fungus  produces  spores  or  tiny  seeds  in 
sticky  masses  on  the  diseased  bolls  and  stems,  giving  the  centers 
of  the  spots  a  pink  color.  By  means  of  these  the  disease  is  spread 
from  field  to  field  and  from  plant  to  plant. 

«  Olomerellu  oosayjtii. 
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BACTERIAL  BLIGHT. 

APPEARANCE  ON  BOLLS,  STEMS.  AND  LEAVES. 

The  only  bacterial  disease  of  cotton  which  is  at  present  of  eco- 
nomic importance  is  variously  known  as  bacterial  blight,  bacterial 
boll-rot,  angular  leaf-spot,  and  black-arm,  depending  on  the  part 
of  the  plant  attacked.  The  phase  of  the  disease  which  results  in 
much  of  the  money  loss  to  the  crop  is  the  attack  on  the  bolls  com- 
monly known  as  boU-rot.  The  first  signs  of  this  trouble  are  small 
dark-green,  water-soaked,  roundish  spots  on  the  bolls  (fig.  11,  A)^ 
which  gradually  enlarge  and  turn  black  in  the  center  as  the  tissues 
are  killed  and  shrink  (fig.  11,  B).  Frequently  two  or  three  locks  or 
the  entire  boll  are  so  injured  that  they  fail  to  open,  or  if  they  do 
open  the  cotton  produced  is  discolored  and  rotten  (fig.  11,  C).    Often 


Fig.  11. — Bacterial  boll-rot:  A,  Early;  B,  Intermediate;  and  C,  late  stages. 

the  boll  stem  is  attacked  and  killed,  so  that  the  boll  dries  up  and 
falls  off  before  maturity  or  fails  to  open. 

The  most  general  and  conspicuous  evidence  of  the  disease  occurs 
on  the  leaves,  where  it  produces  spots  which  are  at  first  dark  green, 
water  soaked,  and  angular^  bounded  by  the  small  veins.  The  spots 
are  one-eighth  to  one- fourth  of  an  inch  in  diameter  and  scattered 
over  the  leaves,  often  forming  elongated  diseased  areas  near  the 
larger  veins.  Later  they  become  dry,  dark  reddish  brown  to  black, 
and  sunken  in  the  center  and  have  a  rusty  red  border.  As  the 
disease  progresses  the  spots  run  together  and  increase  in  size.  When 
severely  attacked  the  leaves  frequently  turn  yellow,  curl  up,  and  fall 
off.  This  phase  of  the  trouble  is  usually  called  angular  leaf-spot 
(fig.  12). 

Black-arm  is  the  name  commonly  applied  to  the  disease  when  it 
attacks  the  stems  of  cotton  plants,  because  the  skin  of  the  branches 
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is  killed  and  they  turn  black.  Frequently  this  phase  of  the  disease 
is  complicated  by  the  secondary  occurrence  of  the  anthracnose  fungus, 
which  produces  an  abundance  of  pink  spores  on  the  black^ed 
branches.  Black-arm  so  weakens  the  stems  that  they  may  drop  their 
bolls  while  still  immature,  or  the  stalks  and  fruiting  branches  may 
be  broken  off  by  storms  (fig.  13).  In  severe  cases  entire  plants 
are  killed  and  the  yield  very  seriously  reduced.    This  is  particularly 


FiQ.  12. — Angular  leaf -spot  of  cotton.     Many  spots  ar6  bounded  by  the  small  veini. 

true  with  Egyptian  and  Sea  Island  cottons,  which  are  especially  sus- 
ceptible to  the  disease.  This  is  also  one  of  the  principal  reasons  why 
Egyptian  cotton  has  not  been  profitably'  grown  in  the  Southeastern 
States. 

On  the  young  seed  leaves  the  spots  resemble  those  on  the  bolls, 
being  round,  water  soaked,  and  green  at  first,  but  later  becoming 
black. 

HOW  TO  CONTROL  BLIGHT. 

The  best  method  now  known  of  controlling  the  bacterial  blight 
of   cotton   involves   the   use   of   disease-free   seed    combined   with 
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crop   rotation.    While  crop  rotation  may  not  be  as  important  a 
factor  in  controlling  bacterial  blight  as  originally  thought,  since  it 

has  been  found  that  the  dis- 


ROTATE  CROPS.    SELECT 
DISEASE-FREE  SEEDS. 


ease  apparently  does  not  live 
over  in  the  soil  of  diseased 
fields  to  a  serious  extent,  nev- 
ertheless rotation  is  important 
as  a  general  farming  proced- 
ure and  is  valuable  in  the  control  of  other  diseases,  such  as  anthrac- 
nose,  and  therefore  should  be  regularly  practiced. 

It  is  known  that  the  disease  may  live  over  winter  on  the  seed  to 
a  certain  extent,  and  it  is  therefore  important  that  careful  seed  selection 


Fig.  13. — Serious  loss  from  "  black-arm  '*  results  from  the  breaking  of  diseased 
branches  during  storms:  A,  An  Injured  plant;  B,  a  broken  diseased  branch  (en- 
larged). 

should  be  a  regular  part  of  good  cotton-farming  practice  in  order 
that  only  healthy  seed  be  saved  for  planting.  Seed  should  be  saved 
only  from  fields  where  the  disease  does  not  occur,  or  if  this  is  im- 
possible, owing  to  its  general  prevalence,  it  should  be  taken  from  the 
least-affected  fields  or  portions  of  fields  or  be  secured  from  some 
other  farm  or  locality  where  the  disease  has  not  been  so  severe. 

METHOD  OP  SEED  TREATMENT. 

Under  special  conditions  where  it  is  desired  to  plant  small  quan- 
tities of  valuable  seed  which  came  from  badly  diseased  fields,  treat- 
ment with  sulphuric  acid,  mercuric  chlorid,  or  hot  water  may  be 
used  to  advantage  to  free  the  seed  from  disease  germs,  but  seed 
treatment  is  not  advised  as  a  general  farm  practice. 

The  treatment  of  cotton  seed  is  complicated  by  the  presence  of  the 
fuzz,  which,  because  of  the  air  it  holds,  prevents  the  ordinary  dis- 
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infectants,  such  as  mercuric  chlorid  and  formaldehyde,  from  coming 
in  contact  with  the  surface  of  the  seed  and  thus  thoroughly  sterilizing 
it.  For  this  reason  it  is  necessary  to  use  concentrated  sulphuric  acid 
to  remove  the  fuzz.  Because  of  the  extremely  caustic  nature  of  this 
acid  it  should  be  used  only  by  those  who  have  had  experience  in 
handling  it.  For  this  treatment  wooden  tubs  coated  on  the  inside 
with  melted  roofing  pitch  have  been  found  satisfactory,  as  the  pitch 
is  very  resistant  to  the  action  of  the  acid.  Three  tubs  should  be  pro- 
vided, one  of  which  has  the  bottom  very  closely  perforated  with 
quarter-inch  holes,  to  furnish  a  sieve  for  draining  off  the  acid  and 
to  assist  in  washing  the  seed  after  treatment. 

Place  the  seeds  to  be  treated  in  one  of  the  tubs  and  pour  enough 
concentrated  acid  over  them  to  wet  them  completely.  Stir  the  seeds 
thoroughly  into  the  acid  and  continue  the  treatment  8  to  10  minutes 
until  the  lint  has  been  removed.  Then  pour  the  seeds  and  acid  into 
the  perforated  tub,  supported  over  the  second  coated  tub,  and  allow 
the  acid  to  drain  out.  Then  support  the  tub  over  a  hole  in  the 
ground  and  quickly  and  thoroughly  wash  the  acid  from  the  seeds  by 
pouring  over  them  a  large  quantity  of  running  water  and  stirring 
them  constantly.  This  is  the  most  critical  part  of  the  operation,  for 
the  temperature  of  the  mass  of  seeds  will  become  high  enough  to 
injure  germination  if  sufficient  water  is  not  added  to  keep  them  cooL 
After  the  seeds  are  thoroughly  washed  spread  them  out  on  a  roof 
or  other  convenient  place  to  dry.  The  acid  may  be  used  until  it  be- 
comes too  thick  to  pass  through  the  sieve ;  then  wash  it  out  of  the 
seeds  with  the  rinsing  water. 

DISTRIBUTION  AND  LOSS. 

Bacterial  blight  occurs  very  generally  throughout  the  cotton  belt 
from  Virginia  to  Texas  and  also  in  the  southwestern  cotton  areas 
especially  in  Arizona.  It  appears  to  be  more  g^ieral  and  severe  on 
the  Coastal  Plain  than  in  the  Piedmont  region.  Its  occurrence  in 
sufficient  amount  and  seriousness  to  cause  important  crop  injury  de- 
pends on  favorable  weather  conditions  and  varietal  susceptibility. 
Dry  weather  checks  the  disease,  while  rainy  weather  is  especially 
favorable  to  its  rapid  spread.  In  fact,  wind  during  rainstorms  is 
one  of  the  most  important  agents  in  the  dissemination  of  the  blight 

There  may  be  no  loss  from  blight  or  the  losses  may  aggregate  75 
per  cent  or  more  in  especially  severe  cases.  Upland  cotton  in  general 
is  relatively  resistant  to  damage  as  compared  with  Sea  Island  and 
Egyptian,  most  varieties  of  which  are  especially  susceptible.  Losses 
result  from  leaf  shedding,  from  boll  rotting,  and  from  the  killing  or 
breaking  of  branches  which  have  been  attacked.  The  leaf -spot  and 
dropping  are  probably  the  least  serious  phases  of  ihe  disease,  and  the 
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boll-rot  is  the  most  injurious  in  Upland  cotton.  In  Sea  Island  and 
Egyptian  varieties  black-arm  is  important  and  adds  to  the  damage 
caused  by  boll-rot. 

In  the  Eastern  States  a  reduction  of  the  yield  by  6  per  cent  or  more 
would  be  considered  the  exception,  while  an  average  injury  of  about 
1  per  cent  is  estimated  on  Upland  cotton.  On  Egyptian  cotton  in  the 
Salt  Siver  Valley,  Ariz.,  the  losses  from  the  black-arm  and  boll- 
rot  in  1918  and  1919  varied  from  0  to  65  per  cent,  with  an  estimated 
average  of  15  per  cent. 

BLIGHT  CAUSED  BY  A  GERM. 

Blight  is  caused  by  a  bacterium,  ot  germ,'  which  enters  the  leaves, 
stems,  and  bolls  through  the  breathing  pores  and  kills  the  cells  near 
by,  producing  spots  on  the  leaves,  dead  areas  on  the  branches,  and  the 
decay  of  the  bolls. 

The  disease  appears  first  on  the  cotyledons,  or  young  stems,  early 
in  the  season.  Later  on,  if  favorable  weather  conditions  occur,  it 
spreads  to  the  leaves,  bolls,  and  branches,  causing  the  various  phases 
of  the  trouble  already  described.  One  of  the  most  effective  agents  in 
spreading  the  disease  germs  is  wind-blown  rain. 

The  causal  organism  of  the  disease  lives  over  winter  in  or  on  the 
seed,  and  possibly  on  diseased  parts  of  the  cotton  plant  left  in  the 
field  or  plowed  under  in  the  fall. 

SHEDDING  OF  BOLLS. 

NATURE  AND  OCCURKSNCE  OP  SHEDDING. 

Shedding  is  the  name  commonly  given  to  the  premature  dropping 
of  cotton  squares  or  young  boUs  at  any  time  during  the  season.  It 
does  not  include  the  dropping  of  bolls  due  to  damage  by  weevils  or 
other  insects.  It  is  not  a  disease  in  the  usual  sense  of  the  word,  but 
the  large  annual  losses  caused  by  it  make  it  seem  desirable  to  include 
a  brief  discussion  of  the  trouble.  Shedding  occurs  every  season  to  a 
greater  or  less  degree  in  every  cotton  field,  and  in  the  aggregate  the 
loss  from  shedding  is  greater  than  that  from  all  the  cotton  diseases 
combined.  The  cotton  plant  produces  a  larger  crop  of  flowers  than 
it  can  mature  even  under  the  most  favorable  growing  conditions, 
and  the  percentage  of  those  which  are  subsequently  shed  depends 
on  the  character  of  the  succeeding  season.  There  is  also  some  varia- 
tion among  the  different  varieties  as  to  the  number  of  bolls  shed. 
The  results  of  careful  records  of  the  number  of  bolls  shed  by  a  thou- 
sand plants  made  by  Ewing  in  Mississippi  during  a  season  when  soil 
and  weather  conditions  were  very  favorable  indicates  that  losses  of 
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40  to  60  per  cent  of  the  bolls  by  shedding  is  a  fairly  common  occur- 
rence. Under  exceptionally  favorable  weather  conditions  the  losses 
may  be  less  and  under  adverse  conditions  greater. 

Shedding  generally  begins  a  week  or  more  after  the  first  flowers 
have  bloomed  and  occurs  usually  in  increasing  degree  up  to  fte 
middle  of  August,  when  it  decreases  to  the  end  of  the  season.  Care- 
ful records  indicate  that  in  this  country  comparatively  few  flower 
buds  or  flowers  are  shed  except  under  unusual  conditions,  but  that  by 
far  the  larger  number  of  shed  bolls  are  dropped  within  a  period  of 
two  weeks  after  the  opening  of  the  flowers.  This  period  of  persistence 
of  the  shed  bolls  varies  with  different  varieties  and  at  different  stages 
in  the  fruiting  season.  It  is  usually  longest  early  in  the  summer, 
sometimes  as  much  as  19  days,  and  shortest  toward  the  close  of  the 
season,  when  four  to  five  days  is  the  average. 

In  most  varieties  the  dead  bolls  fall  to  the  ground,  but  in  the 
cluster  varieties  it  is  more  usual  for  them  to  remain  attached  to  the 
plant.  This  fact  accounts  for  the  general  impression  that  cluster 
varieties  are  more  subject  than  other  cottons  to  shedding  injury. 

The  first  indication  of  shedding  is  a  gradual  fading  of  the  normal 
green  color  of  all  parts  of  the  boll.  In  varieties  which  retain  the  bolls 
they  soon  become  pale  yellow  or  straw  color,  dry  up,  and  may  remaia 
attached  to  the  plant  until  the  end  of  the  season. 

CAUSE  OP  SHEDDING. 

The  shedding  of  cotton  bolls  may  be  due  to  one  or  more  of  many 
causes,  among  which  may  be  noted  the  following :  High  temperatures, 
resulting  in  high  transpiration  and  evaporation  and  consequent  low 
soil  moisture ;  heavy  and  continuous  rains ;  abrupt  changes  in  weather 
conditions  from  wet  to  dry,  cloudy  to  clear,  cool  to  hot,  or  the  oppo- 
site; imperfect  pollination  due  to  rainy  weather;  and  root  injury 
due  to  too  deep  cultivation  late  in  the  season. 

Experimental  workers  agree  that  shedding  is  most  closely  related 
to  the  water  supply  of  the  plant.  Barre  has  shown  that  the  water 
requirements  of  cotton  in  South  Carolina  are  largest  during  the 
month  of  August,  and  this  is  also  the  time  when  the  temperatures  are 
highest  and  the  soil-moisture  content  lowest.  Lack  of  sufficient  soil 
moisture  is  the  principal  factor  causing  cotton  shedding. 

Shedding  may  be  regarded  as  a  means  by  which  the  plant  adjusts 
itself  to  changed  growing  conditions.  During  the  early  part  of  many 
seasons  the  temperature  and  moisture  conditions  are  usually  more 
favorable  to  vegetative  growth  than  later,  and  hence  the  cotton  plant 
produces  a  larger  weed  and  sets  more  flowers  than  it  can  mamtain 
during  the  latter  part  of  the  season  when  temperatures  are  higher, 
soil  moisture  less,  and,  in  many  instances,  readily  available  plant  food 
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is  used  up,  and  when  the  fruiting  activities  of  the  plant  are  more 
exacting  on  the  food  and  water  supply.  Consequently,  when  these 
conditions  of  increased  demand  and  decreasing  supply  of  food  and 
water  arrive,  the  plant  meets  them  by  shedding  boUs  until  a  point  is 
reached  where  the  remainder  can  be  matured  under  the  less  favorable 
growth  conditions.  This  process  of  adjustment  to  meet  changed  con- 
ditions is  continuous,  and  hence  the  amount  of  shedding  varies  from 
time  to  time.  In  cases  of  extreme  drought  bolls  of  considerable  size 
may  be  shed. 

On  the  other  hand,  water-logging  of  the  soil  due  to  lack  of  drain- 
age and  excessive  and  continuous  rainfall  may  also  result  in  a  con- 
siderable amount  of  shedding. 

CONTROL  OF  SHEDDING. 

Since  the  lack  of  soil  moisture  during  the  latter  part  of  the  season 
is  the  principal  cause  of  shedding,  methods  of  conserving  the  water 
supply  will  help  to  reduce  the  losses.  The  most  important  methods 
are  (1)  building  up  the  vegetable-matter  content  of  the  soil  by  crop 
rotations,  by  plowing  under  green-manure  crops,  or  by  the  addition 

of  liberal  quantities  of  stable 


ADD  HUMUS  TO  THE  SOH.. 
CULTIVATE  SHALLOW 

LATE  IN  THE  SEASON. 


manure;  and  (2)  shallow  cul- 
tivation in  order  to  retain  a 
loose  soil  mulch  to  prevent 
evaporation,  as  long  as  it  can 

be  done  without  injury  to  the  plants. 
Avoid  injuring  the  cotton  roots  by  deep  cultivation  late  in  the  sea- 

son.    Drain  wet  fields  to  reduce  water-logging  in  rainy  seasons. 

RUST. 

OCCURRENCE  AND  LOSSES. 

One  of  the  most  common  and  serious  troubles  affecting  cotton  on 
the  poorer  soils  throughout  the  cotton  belt  is  generally  known  as  rust. 
Other  names  are  black  rust,  yellow  leaf-blight,  and  potash  himger. 
It  occurs  quite  generally  on  the  worn-out  and  light  sandy  soils,  and 
in  the  aggregate  the  losses  are  large.  In  1918  the  trouble  was  re- 
ported as  causing  the  most  serious  losses  in  the  Coastal  Plain  regions 
of  South  Carolina,  North  Carolina,  Georgia,  and  Alabama,  and  also 
locaUy  in  Mississippi  and  Louisiana  and  on  the  "  buckshot "  lands 
of  Arkansas. 

The  losses  range  from  slight  to  as  much  as  50  or  60  per  cent,  with 
an  estimated  average  for  the  entire  cotton  belt  of  4  to  6  per  cent. 
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HOW  TO  RECOGNIZE  RUST. 

Cotton  fields  affected  by  the  common  rust  do  not  usually  produce 
normal  growth.  The  plants  are  small  and  lack  a  healthy  green  color. 
The  leaves  first  begin  to  show  a  yellowish  mottled  appearance 
about  the  middle  of  the  season,  the  parts  near  the  veins  remaining 
green  longest,  while  the  tissues  between  the  veins,  and  hence 
farthest  from  the  food  supply,  turn  yellow.  They  later  take  on  a 
reddish  brown  color,  curl  up,  and  drop  off,  leaving  the  stalk  bare. 
The  top  bolls  of  such  plants  either  fail  to  set  or  mature  imperfectly, 
so  that  the  lint  produced  is  short  and  of  inferior  quality. 

The  trouble  is  usually  noted  in  definite  spots  or  irregular  areas  in 
affected  fields  (fig.  14),  and  unless  remedial  measures  are  applied  may 
recur  year  after  year  in  the  same  places. 


FiQ.  14. — Cotton  rust  appears  in  irregular  spots  in  the  fields,  where  but  little  cotUm 

is  produced. 

This  disease  is  liable  to  be  confused  with  certain  other  cotton 
troubles,  especially  with  the  true  rust  caused  by  a  fungus  attacking 
the  leaves  (described  on  p.  31)  and  with  injury  caused  by  red-spider 
attacks.  Eed-spider  injury  is  also  referred  to  as  red-rust.  These 
mites  attack  and  cause  a  reddening  of  a  part  or  all  of  the  leaf.  In 
extreme  cases  defoliation  of  affected  plants  results.  The  mature 
red  spiders  or  the  yellowish  younger  ones,  together  with  their  fine 
webs,  can  usually  be  found  on  the  under  side  of  the  discolored  leaves, 
and  thus  the  trouble  can  be  distinguished  from  rust. 

CONTROL  OF  RUST. 

Cotton  fields  which  show  general  and  severe  rusting  are  usually 
in  need  of  rotation  with  other  crops  in  order  to  build  up  the  humus 
supply  which  has  been  exhausted  by  continuous  cotton  cropping. 
The  plowing  under  of  green-manure  crops,  such  as  rye,  cowpeas, 
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and  velvet  beans,  or  the  addition  of  a  liberal  application  of  stable 
manure  will  do  much  to  improve  soilconditions  and  prevent  rust. 

The  use  of  kainit 


SUPPLY  VEGETABLE  MATTER 
TO  THE  SOIL.  USE  FERTILIZERS 
CONTAINING  POTASH.  DRAIN 
THE  WET  FIELDS. 


at  the  rate  of  200 
pounds  per  acre,  or 
of  50  pounds  per  acre 
of  muriate  of  potash, 
or  the  application  of 
other  potash-containing  fertilizers  will  also  help  reduce  rust  damage. 

CAUSE  OF  RUST. 

Rust  is  a  reaction  of  the  cotton  plant  to  soil  conditions  unfavor- 
able to  normal  growth  and  development.  It  is  not  due  to  the  attack 
of  any  disease-producing  organism  or  to  injury  by  insects. 

The  most  common  causes  for  rust  are  lack  of  humus  or  vegetable 
matter  in  the  soil,  lack  of  potash,  and  lack  of  drainage.  Many  fields 
with  naturally  light  or  poor  soils  are  planted  to  cotton  year  after 
year  with  little  or  no  attention  to  keeping  up  the  supply  of  vege- 
table matter  which  is  essential  to  vigorous  growth.  The  result  is  an 
increasing  occurrence  of  rust  the  longer  the  practice  is  maintained. 
Such  soils  are  also  usually  deficient  in  potash,  and  if  it  is  not  sup- 
plied in  sufficient  amoimts  in  the  fertilizers  rust  will  develop  when 
the  supply  furnished  is  used  up  by  the  plant.  Rust,  or  potash  hun- 
ger, has  been  more  general  and  serious  the  past  few  years,  owing  to 
the  difficulty  of  securing  the  normal  supply  of  potash  on  account  of 
the  war. 

Bust  often  develops  in  poorly  drained  fields  or  in  low  spots,  while 
higher  parts  are  free  from  it.  Likewise,  some  fields  may  develop 
rust  as  a  result  of  heavy  and  continuous  rains  in  the  latter  part  of 
the  season. 

SGRE-SHIN. 

The  disease  commonly  called  sore-shin  attacks  chiefly  the  small 
cotton  seedlings,  causing  them  to  rot  off  partly  or  entirely  at  or  near 
the  surface  of  the  ground.  It  sometimes  causes  considerable  damage 
during  cool  wet  periods  early  in  the  season  by  reducing  the  stand 
of  plants  so  much  that  replanting  is  necessary  or  by  so  injuring  the 
seedlings  that  growth  is  retarded  and  the  normal  development  of 
the  crop  delayed.  It  rarely  causes  important  damage  in  favorable 
seasons,  owing  to  the  general  practice  of  very  heavy  seeding. 

HOW  TO  RECOGNIZE  SORE-SHIN. 

The  trouble  is  characterized  by  the  presence  of  dark  rusty  brown 
sunken  cankers  on  the  seedling  stems  at  or  just  below  the  surface  of 
the  soil.     In  severe  cases  these  encircle  the  stem  or  penetrate  so 
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deeply  that  the  plants  fall  over  ana  die.  Many  plants  which  have 
stem  cankers  but  are  not  too  severely  affected  recover  on  the  arrival 
of  warm  dry  weather  and  outgrow  the  injury,  though  somewhat 
delayed  in  development.  Sore-shin  must  be  distinguished  from  the 
damping-off  due  to  anthracnose.  In  sore-shin  more  definite  ulcers 
are  formed;  they  are  rusty  brown  in  color  and  are  generally  found 
just  at  or  below  the  soil  surface.  In  anthracnose  the  injury  is  a 
more  rapid  damping-off,  often  occurring  as  long  simken  reddish 
areas  on  the  stem  above  ground,  and  it  is  usually  associated  with  dis- 
eased spots  on  the  seed  leaves. 


FiQ.  15. — Cotton  plant  wilted  by  root-rot;  two  healthy  plants  stand  beside  it 
CONTROL  OF  SORE-SHIN. 

No  very  satisfactory  control  methods  are  known.  The  best  prac- 
tice is  to  fertilize  the  plants  adequately  to  start  them  off  into  vigorous 
growth  and  to  cross  harrow  the  rows  with  a  weeder  to  allow  the  soil 
near  the  seedling  stems  to  dry  out  as  quickly  as  possible  after  wet 
periods. 

SORE-SHIN  CAUSED  BY  A  SOIL  FUNGUS. 

Sore-shin  is  due  to  a  fungus  (Rhizoctonia)  which  lives  in  the  soil 
and  attacks  the  seedlings  during  cool  moist  weather.  Because  of  the 
nature  of  the  injury  many  farmers  attribute  the  trouble  to  cuts  or 
blows  from  a  hoe  or  scraper. 
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TEXAS    ROOT-ROT. 

SIGNS  OF  THE  DISEASE. 

The  first  indication  of  Texas  root-rot  is  the  sudden  wilting  of 
one  or  more  cotton  plants  (fig.  15).  This  is  usually  noted  the  lat- 
ter part  of  June  or  early  in  July,  though  cases  have  been  noticed 
early  in  May.  Following  these  first  cases  other  plants  near  by  or 
in  other  parts  of  the  field  continue  to  wilt  and  die  throughout  the 
season.  By  October  rounded  patches  or  irregular  areas  of  consider- 
able extent  may  be  found  where  the  cotton  stalks  are  dead  and 
reddish  brown  (fig.  16).  The  suddenness  of  the  wilting  and  death  of 
affected  plants  is  very  noticeable,  as  are  the  brown  areas  of  dead 
plants  in  comparison  with  the  remaining  parts  of  the  field;  which  are 
still  green  and  healthy.  The  rate  of  wilting  is  somewhat  dependent 
on  weather  conditions,  the  disease  progressing  more  rapidly  during 


Fio.  16. — A  root-rot  spot  In  a  cotton  field,  showing  dead,  wilted,  and  healthy  plants. 

warm  days  immediately  following  rainy  weather  than  during  dry 
periods.  The  wilted  plants  become  entirely  dry  in  12  to  24  hours  of 
sunshiny  weather. 

Aboveground  symptoms  prior  to  wUting  are  not  readily  noted. 
Xo  appreciable  dwarfing  of  the  plant  or  yellowing  of  the  foliage 
is  present,  such  as  characterize  plants  attacked  by  wilt  or  black- 
root  (p.  3). 

The  roots  are  usually  covered  at  first  with  a  whitish  mold,  which 
later  becomes  yellowish  brown.  This  results  from  the  growth  of 
the  fungus  which  causes  the  disease.  The  taproot  is  usually  attacked 
first  near  the  surface  of  the  ground.  Affected  roots  are  generally 
slightly  shrunken,  and  the  sunken,  diseased  areas  are  at  first  bor- 
dered by  a  reddish  discoloration,  which  later  becomes  brown.  Often 
there  is  a  slight  enlargement  of  the  stem  of  the  plant  above  the  dis- 
eased part  of  the  taproot  and  near  the  soil  surface,  from  which 
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new  secondary  roots  are  put  out  to  take  the  place  of  the  diseased 
ones.  It  is  quite  common  to  find  the  taproot  entirely  dead  from 
root-rot  and  a  single  lateral  root  abnormally  developed  to  support 
the  plant  (fig.  17). 

Apparently  healthy  plants  adjacent  to  wilted  ones  may  have  their 
roots  covered  with  the  fungous  growth,  which  may  later  kill  them. 
The  affected  areas  in  fields  usually  enlarge  from  year  to  year  by 
the  growth  of  the  fungus  through  the  soil,  by  means  of  diseased 
soil  carried  on  tools,  or  by  other  agencies.  There  are  some  indi- 
cations that  the  disease  dies  out  to  a  certain  extent  in  the  center  of 
diseased  spots  while  advancing  at  the  outer  edge,  in  a  manner  simi- 
lar to  that  characteristic  of  the  well-known  "  fairy  rings." 

CONTROL  MEASURES. 

Texas  root-rot  is  difficult  to  control,  and  no  entirely  satisfactory 

methods    are    know#  The 


PLOW  DEEPLY  IN  THE  FALL.    ,     , ,  > 
ROTATE  CROPS.                                best-known  measures  &r  re- 
, ducmg  losses  from  the  dis- 
ease combine  crop  rotation  and  4^ep  fall  plowing. 

Since  the  disease  attacks  nulS^ous  crops  besides  cotton  and  also 
certain  weeds,  the  following  |»/is  given  of  plants  susceptible  and 
resistant  to  Texas  root-rot.  Siwfeeptible  crops  should  not  be  grown 
on  land  affected  with  the  disease.  Crops  resistant  to  root-rot  should 
be  made  the  basis  of  rotations  for  controlling  the  disease. 


Plants  attacked  by  Texas  root-rot. 
Cotton. 
Soy  beans. 
Cowpeas. 
Sweet  potatoes. 
Alfalfa. 

Most  nursery  stock  and  fruit  trees. 
Many  shade  trees. 
Beets  and  other  vegetables. 


Crops  immune  to  Texas  root-rot. 
Corn. 
Sorghums. 
Millet. 
Wheat. 
Oats. 
Other  grains. 


Combined  with  crop  rotation,  deep  fall  plowing  to  effect  a  thor- 
ough aeration  of  the  soil  should  be  occasionally  practiced  when  the 
diseased  land  can  be  worked  without  injury  to  its  physical  condi- 
tion. The  land  should  be  plowed  late  in  November  or  early  in  De- 
cember to  a  depth  of  7  to  9  inches  and  left  exposed  to  the  weather 
during  the  winter.  A  3-year  rotation,  using  corn,  grains,  and  sor- 
ghums, has  been  found  most  effective  in  reducing  root-rot  damage, 
though  shorter  rotations  will  give  a  certain  measure  of  relief. 

DISTRIBUTION,  DAMAGE.  AND  SPREAD. 

The  occurrence  of  Texas  root-rot  on  cotton  is  confined  to  the 
Southwestern  States,  Texas,  Oklahoma.  Arkansas,  Arizona,  New 
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Mexico,  and  southern  California.    In  Texas  it  is  most  serious  on  the 
black-waxy  limestone  soils,  which  ordinarily  are  poorly  drained  and 
aerated,  though  it  also  occurs  on  other  soils.    Its  spread  northward 
and  eastward  is  apparently  limited  by  soil  types  and  by  low  winter 
temperatures,  which  appear  to  kill  the  causal  fungus.    Root-rot  may 
spread  in  the  field  quite  rapidly  during  favorable  seasons,  probably  by 
direct  growth  of  the  causal  fungus  through  the  soil,  by  soil  adhering 
to  tools  or  animals, 
and  on  bits  of  soil 
scattered    by    the 
wind.    It  is  probably 
carried  from  diseased 
fields  to  healthy  ones 
by   the   transfer    of 
soil,    such    as    takes 
place  when  soil  in- 
oculated   with   the 
n  i  t  r  o  gen-gathering 
organisms    is   taken 
from  an  old  alfalfa 
field  to  a  new  loca- 
tion where  an  alfalfa 
crop  is  to  be  started. 
This  practice  should 
be  discouraged,  since 
the  root-rot  is  inju- 
rious not  only  to  cot- 
ton  but    to    alfalfa 
and  will  undoubtedly 
lead  to  more  rapid 
spread  of  the  trouble. 
The  damage  from 
root-rot  varies  from 
slight  to  very  severe. 
Sometimes   the   dis-    „ 

Fig,  17. — Root  system  of  a  cotton  plant  attacked  by  root-rot, 
ease     attacks      the         showing  its  taproot  killed  and  a  lateral  root  developed  to 

plants  so  late  in  the       ""p^^''^  '^"^  p^'^"'- 

season  that  a  fair  crop  is  matured  before  they  die,  but  in  most  cases  the 
yield  of  diseased  plants  is  materially  reduced  and  the  quality  of  the  lint 
is  inferior,  while  plants  killed  early  in  the  season  produce  no  cotton. 
In  Texas,  root-rot  is  the  most  destructive  disease  of  cotton,  some 
planters  regarding  it  a  more  serious  menace  to  the  crop  than  the 
cotton  boll  weevil.  The  fact  that  it  attacks  several  other  crops  be- 
sides cotton  adds  to  the  damage  which  it  may  cause.     In  1906  the 
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loss  from  root-rot  in  Texas  alone  was  estimated  at  52,600  bales,  or  U 
per  cent  of  the  crop.  The  disease  is  found  to  an  increasing  extent  in 
the  newly-developed  cotton  areas  in  New  Mexico  and  Arizona. 

ROOT-ROT  CAUSED  BY  A  SOIL  FUNGUS. 

Root-rot  is  attributed  to  a  fungus*  which  lives  in  the  soil  and 
attacks  and  kills  the  roots  of  cotton  and  other  plants.  It  penetrates 
the  roots  and  causes  the  wood  to  turn  black.  It  grows  in  the  water 
vessels  as  well  as  the  other  parts  of  the  roots,  but  does  not  spread  to 
the  stems  and  branches,  as  does  the  fungus  which  causes  wilt  (p.  4). 
so  common  in  the  sandy  soils  of  the  southeastern  Cotton  States.  The 
fungus  seems  to  grow  best,  and  hence  the  disease  is  most  severe,  where 
the  soil  aeration  is  the  poorest. 

MINOR  DISEASES. 

In  addition  to  the  more  important  cotton  diseases  already  de- 
scribed there  are  several  other  troubles  which  each  year  cause  a 
certain  amount  of  damage  that  is  difficult  to  estimate.  They  are  not 
considered  of  major  importance,  but  are  worthy  of  brief  mention. 

Leaf -spot  of  cotton  is  caused  by  a  fungus^  which  produces  an 
abundance  of  rather  small  roundish  to  irregular  spots  which  are 
white  in  the  center,  with  a  reddish  brown  border.  This  leaf-spot 
is  seen  in  nearly  every  cotton  field  toward  the  end  of  the  season.  It 
is  doubtful  whether  it  causes  appreciable  damage,  except  when  so 
severe  as  to  cause  defoliation. 

Leaf-blight  is  due  to  the  attacks  of  a  fungus**  which  produces 
rusty  brown  dead  spots  one-fourth  to  three-fourths  of  an  inch  in 
diameter,  of  irregular  shape,  and  showing  concentric  ridges-  These 
spots  are  more  conmionly  associated  with  the  angular  leaf-spot  in- 
juries or  are  found  in  areas  attacked  by  red  spiders,  but  they  may 
also  occur  independently.  It  is  less  common  than  the  Cercospora 
leaf-spot. 

Areolate  mildew,  or  frosty  blight,  produces  small  scattered  angular 
spots  which  are  usually  frosty  white  on  the  under  side  of  the  leaves 
(fig.  18),  due  to  the  fruiting  bodies  of  the  causal  fungus,^  while  frwn 
the  upper  side  the  diseased  areas  are  sometimes  reddish  and  some- 
times white.  This  disease  occurs  occasionally  toward  the  end  of 
the  season,  especially  on  the  leaves  of  plants  growing  in  moist 
places,  and  in  the  more  severe  cases  causes  partial  defoliation.  It 
is  of  less  general  occurrence  and  of  less  importance  than  Cercospora 
leaf -spot. 

*  Ozotiiutn  otnnivorum.  •  Altemaria  sp. 

»  Cercospora  goasypina.  '  Ramularia  areola. 
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True  rust  is  a  fungous  *  disease  of  very  general  occurrence  in  t 
West  Indies,  but  which  has  been  reported  only  once  from  this  cou 
try.    It  is  characterized  by  the  presence  on  the  leaves  of  numero 


Fig.  18. — Under  side  of  a  cotton  leaf  attacked  by  areolate  mildew,  or  frosty  blight. 

slightly  raised,  rusty-brown  circular  spots  about  the  size  of  a  pi 
head.  It  is  distinctly  different  from  the  disease  commonly  calh 
rust,  which  is  described  on  page  24. 


•  Uredo  goasypii. 
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Diplodia  boU-rot  is  reported  as  causing  as  high  as  10  per  cent  loss 
in  occasional  fields  in  Louisiana,  with  an  estimated  average  of  2  per 
cent  loss  for  the  State,  though  it  is  not  so  abundant  in  the  eastern 
Cotton  States.  It  is  caused  by  a  fungus  •  which  enters  the  boD 
through  insect  injuries  or  wounds  made  by  other  diseases,  but  it  is 
not  able  to  attack  uninjured  bolls.  Affected  bolls  first  become  brown, 
then  jet  black,  aiid  are  covered  with  a  powdery  coating  of  spores^ 
When  bolls  become  infected,  the  rot  develops  rapidly,  involving  th^ 
entire  boll;  the  lint  is  decayed  and  blackened  and  of  no  value.  I^ 
occurs  most  often  on  the  lower  bolls  near  or  in  contact  with  the  soilJ 
Crop  rotation  is  advised  where  the  rot  becomes  important,  since  th^ 
causal  fungus  is  known  to  live  over  winter  in  the  soil  on  decaying 
bolls  and  stalks. 

Fusariiun  boll-rot  also  occurs  on  bolls  injured  by  insects  or  other 
diseases  and  is  especially  prevalent  in  wet  weather.  It  is  usuallj 
recognized  by  an  abundant  covering  of  pink  spores.  It  is  distini 
guished  from  ahthracnose  boll-rot  by  the  fact  that  anthracnosoj 
spores  are  borne  in  sticky  masses,  usually  on  the  central  part  of  thfl 
spot,  while  Fusarium  spores  are  lighter  pink  and  are  produced  ia 
powdery  masses  over  the  entire  surface  of  the  decayed  area.  The 
disease  is  not  of  great  importance  except  in  wet  seasons,  when  it 
causes  the  rotting  of  a  good  many  injured  bolls.  The  fimgus  livea 
over  winter  in  the  field  and  on  the  seed  and  also  attacks  the  youn|^ 
seedlings. 


*  Diplodia  go88ypina, 

O 
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THE  SOUTHERN  PINE  BEETLE  is  the  most  de- 
structive enemy  of  the  pines  of  all  species  in  the 
Southern  States  from  Pennsylvania  to  Texas.  It  has 
killed  more  merchantable-sized  timber  during  the 
last  30  years  than  has  died  from  all  pther  causes  com- 
bined. Between  1890  and  1893  it  killed  a  very  large 
percentage  of  the  yellow,  pitch,  and  white  pines  of 
West  Virginia  and  Virginia,  and,  since  the  earliest 
records  in  1842,  has  killed  a  vast  amount  of  timber  in 
the  Atlantic  and  Gulf  States,  most  of  which  has  been 
a  total  loss. 

The  prevention  of  serious  outbreaks  and  the  con- 
trol of  this  menace  to  the  great  timber  resources  of 
the  South  are  not  only  possible  but  entirely  practi- 
cable. It  is  only  necessary  to  cut,  and  utilize  for 
fuel  or  lumber  during  the  fall  and  winter  months,  all 
trees  that  die  during  the  late  summer  and  fall,  mak- 
ing sure  that  the  bark  of  the  main  trunk  is  burned. 
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THE  SOUTHERN  PINE  BEETLE:  WHAT  IT  IS  AND  WHAT 

IT  DOES. 

THE  SOUTHERN  PINE  BEETLE  is  a  small  brownish  or 
black  beetle,  somewhat  smaller  than  a  grain  of  rice.  It  flies 
from  March  to  December  in  the  more  southern  sections,  and  from 
May  to  November  in  its  northern  range.  It  attacks  the  middle  to 
upper  portions  of  the  trunks  of  healthy  pine  trees,  causing  their 
d^th  by  excavating  long,  winding  burrows,  or  egg  galleries  (figs.  1 
and  3),  which  extend,  through  the  inner  layers  of  the  living  bark 
and  mark  the  surface  of  the  wood  (fig.  2).  Eggs  are  deposited  along 
the  sides  of  these  galleries,  from  which  young  grubs  (larvse)  hatch 
and  then  feed  on  the  innep  bark  until  they  have  attained  the  size  of 
the  parent  beetles,  when  they  mine  into  the  outer  bark  and  trans- 
form to  the  dormant  (pupal)  stage,  and  later  to  the  adult  or  beetle 
stage.  The  beetles  then  emerge  to  fly  in  search  of  other  living  trees, 
in  which  this  process  of  attack  and  development  is  repeated. 

The  winter  is  passed  in  the  bark  of  the  living  and  dying  trees  in 
all  stages  of  development.  The  more  advanced  individuals  begin 
to  emerge  and  fly  in  March  to  May,  and  the  remainder  continue  to 
develop  and  emerge  until  about  the  last  of  July,  so  that  by  this 


^  Dendrootonus  frontalis  Zimm. 
19186'— 20 


order  Colooptera,  family  Ipidae. 
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time  all  of  the  trees  that  were  attacked  during  the  previous  fall  and 
early  winter  are  dead  and  abandoned  by  the  beetles. 

From  three  to  five  generations  occur  annually.  The  first  genera- 
tion begins  with  the  eggs  deposited  by  the  first  beetles  that  fly  and 
attack  the  trees  in  the  spring  and  by  those  of  the  overwintered 
broods  as  they  make  successive  attacks  during  the  spring  and  early 
sunmier. 

The  second  generation  begins  with  the  eggs  deposited  by  the  adults 
of  the  first  generation,  and  so  on  until  cold  weather  stops  their 
activities. 


Fio.  1. — Egg  galleries  and  larval  mines  of  the  southern  pine 
beetle :  a.  Entrance ;  h,  entrance  burrow ;  c,  egg  gallery ; 
d»  normal  larval  mine;  e,  abnormal  larval  mine;  f,  terminal; 
y,  ventilating  burrows.     Slightly  reduced. 

• 

At  all  times  there  is  a  more  or  less  complex  overlapping  of  gen- 
erations, so  that  emergence  and  attack  are  continuous  during  the 
entire  period  of  activity ;  consequently,  there  is  a  continuous  dying  of 
trees  within  the  infested  areas. 

Under  average  or  normal  conditions  of  the  activities  of  this  beetle 
a  few  scattering  trees  are  killed  by  it  each  year  in  mature  stands  of 
pine  timber  throughout  the  Southern  States  where  the  pine  is  com- 
mon. If,  however,  from  any  cause,  conditions  become  favorable 
for  the  multiplication  of  the  insect,  it  is  able  t©  kill  groups  of  trws. 
and  if  these  groups  increase  in  number  and  size  the  following  year 
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they  constitute  the  danger  signal  of  an  outbreak  which  may  result 

in  widespread  devastations.     The  southern  pine  beetle  is  the  most 

destructive   enemy   of  the   pine 

within  its  range;  in  fact,  it  is 

a  constant  menace  to  the  living 

pine  of  all  the  Southern  States. 

(See  fig.  4.) 

EVIDENCE  OF  THE  DE- 
STRUCTIVE WORK  OF 
THE   BEETLE. 

The  presence  of  this  beetle  in 
dangerous  or  destructive  num- 
l)ers  is  plainly  indicated  by 
patches  of  dying  and  dead  pine, 
which  show  no  evidence  of  in- 
Jury  by  fire  or  other  destructive 
agencies. 

The  trees  infested  by  the  de- 
veloping broods  are  indicated  by 
the  fading  green,  greenish 
brown,  and  yellowish  red  of  the 
foliage  and  positively  deter- 
mined by  the  removal  of  some 
bark  from  the  middle  of  the 
trunks  of  a  few  of  the  dying 
trees  and  the  finding  of  the  char- 
acteristic work  in  the  inner  bark 
and  on  the  surface  of  the  wood, 
as  shown  in  figures  2  and  3. 

The  trees  which  have  been 
killed  and  abandoned  by  the  de- 
veloped broods  of  the  beetles  are 
indicated  by  the  reddish-brown 
foliage  (abandoned  "  red  tops  "), 
the  fallen  foliage  (abandoned 
"black  tops"),  and  the  decaying 
standing  or  fallen  trees  (aban- 
doned "broken  tops"  and  Fig.  2.— section  of  plno  trunk  with  bark 
"snags,"       fallen       trees,       etc.).  removed,   8ho%Aing   the   marks  of  the  egg 

on.  ^  AU       J      xu       if   x  galleries  on   th!»  surface. 

Ihe  cause  of  the  death  of  trees 

of  any  of  these  stages  is  determined  by  examining  the  dead  bark  for 

evidence  of  the  work  of  the  beetle. 
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EXTENT  OF  LOSSES. 

Extended  observations  in  all  of  the  Southern  States  between  1891 
and  1911  led  the  writer  to  conclude  that  if  all  of  the  pine  that  has 


Fk;.  3. — Bark  from  pine  tree  showing  Rallcrios  of  the  Bouthem  pine  beetle,   which 
kills  the  troes,  and  the  larger  mines  of  the  **  sawyer,"  wbich  does  not  kill  trees. 

been  killed  during  this  time  by  this  beetle  were  living  in  1911  its' 
stumpage  value  would  have  amounted  to  from  $10,000,000  to  $20,- 
000.000  or  more.     Studies  of  the  depredations  wrou^t  by  it  in  the 
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South  Atlantic  and  Gulf  States  in  the  years  1908  to  1911  indicate 
that  at  least  $2,000,000  worth  of  pine  was  killed  during  that  time. 
It  is  evident  that  if  active  steps  had  not  been  taken  in  1911  by  the 
principal  owners  in  the  infested  areas  this  loss  would  have  increased 
to  another  million  dollars  within  the  next  year. 

Since,  1911  no  extensive  outbreaks  have  been  reported  or  observed, 
but  there  is  constant  danger  that  the  beetle  may  again  multiply  to 
the  danger  point. 

THE  REMEDY. 

It  has  been  determined  and  demonstrated  that  if  the  larger  part 
of  the  infestation  within  an  area  of  8  or  10  square  miles  is  disposed 
of  according  to  the  methods  discovered  and  recommended  by  the 


Fia.  4. — ^Map  showing  distribution  of  the  southern  pine  beetle. 

experts  of  the  Bureau  of  Entomology  it  will  bring  the  beetle  under 
complete  control  in  that  area,  and  that  thereafter  control  can  be 
maintained  with  but  slight  trouble  or  expense.  It  is  therefore  evi- 
dent that  if  the  recommended  methods  are  adopted  and  properly 
carried  out  the  beetle  can  be  controlled  in  any  given  community, 
district,  county.  State,  or  in  the  entire  South. 

Broadly  stated,  the  method  of  control  is  to  locate  the  infested  trees 
during  November,  December,  January,  February,  and  March  and 
destroy  the  overwintering  broods  in  the  bark  of  the  main  trunks, 
according  to  the  recommendations  on  pages  10  to  13  of  this  bulletin. 

THE  COST  OF  CONTROL. 

Experience  has  shown  that  while  a  large  amount  of  timber  may  be 
dead  in  a  given  locality  it  may  be  an  accumulation  of  several  years 
or  months  through  the  continued  dying  of  the  trees,  so  that  only  a 
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comparatively  few  infested  trees  are  found  at  any  given  time.    There 
fore  if  this  small  number  of  dying  and  infested  trees  is  disposed  of 
at  the  proper  time  and  in  the  proper  manner  the  cause  will  be 
removed  at  small  cost  and  the  dying  of  the  pines  will  stop. 

The  cost  for  the  required  treatment  will  ordinarily  average  about 
30  cents  per  merchantable-sized  tree. 

Protecting  the  living  pine  of  farmers'  woodlots  and  small  forests 
of  average- infested  areas  of  10  to  15  square  miles  in  the  central 
Southern  States  through  a  direct  control  of  the  beetle  will  cost  from 
1  to  10  cents  per  acre  for' the  first  year  and  practically  nothing  there- 
after for  from  10  to  20  years. 

The  protection  of  the  living  merchantahle  pine  within  a  similar 
average  area  will  cost  from  5  to  30  cents  per  thousand  feet,  board 
measure,  or  from  \  cent  to  10  cents  per  cord  for  the  first  year  and 
practically  nothing  during  the  next  10  to  20  years. 

If  the  treated  timber  can  be  utilized  for  fuel,  lumber,  or  any  other 
purpose  involving  a  commercial  value,  the  cost  will  be  reduced  to  a 
minimum,  and  in  many  cases  a  direct  profit  will  be  derived  from  the 
sale  of  the  treated  product. 

INVESTIGATIONS  IN  THE  SOUTHERN   STATES. 

From  time  to  time  since  1842  there  have  been  reports  of  more  or 
less  extensive  dying  of  pine  timber  in  the  Southern  States. 

Extended  investigations  of  the  problem  were  begun  by  the  ento- 
mologist of  the  West  Virginia  Experiment  Station  in  1891  and  con- 
tinued at  intervals  in  West  Virginia  until  1901,  and  by  the  experts  on 
forest  insects  of  the  Bureau  of  Entomology  at  different  times  and  in 
all  of  the  Southern  States  from  July,  1902,  until  1911. 

The  results  of  these  investigations  have  shown  that  the  death  of 
a  large  percentage  of  the  pine  of  Virginia  and  West  Virginia  in 
the  period  from  1890  to  1893  was  due  to  an  invasion  of  the  southern 
pine  beetle,  which  attacked  the  healthy  trees  and  girdled  and  killed 
them  by  excavating  long  winding  burrows  beneath  the  living  baric 
on  the  main  trunks  of  the  trees. 

It  has  also  been  shown  that  this  beetle  has  existed  in  the  Southern 
States  for  at  least  78  years,  and  there  is  good  evidence  that  it  has 
occupied  this  region  from  time  immemorial,  but  it  is  only  at  com- 
paratively long  intervals  that  it  increases  to  such  numbers  as  to  cause 
widespread  depredations. 

During  the  summer  and  fall  of  1910  and  the  winter  and  spring  of 
1911  correspondents  of  the  Bureau  of  Entomology  in  different  sec- 
tions of  the  South,  and  especially  in  the  Atlantic  and  Gulf  States, 
reported  that  the  pine  was  dying  in  patches,  and  that  in  some  places 
the  trouble  was  alarming.  Therefore  it  was  made  the  subject  of 
special  investigation  in  May,  June,  and  July,  1911,  which  resulted 
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in  the  location  of  a  forest  insect  field  station  at  Spartanburg,  S.  C, 
for  the  purpose  of  studying  the  character  and  extent  of  the  depreda- 
tions and  conducting  a  campaign  of  instruction  and  demonstration 
on  the  proper  methods  for  controlling  the  beetle  and  protecting  the 
remaining  living  timber.  This  work  was  prosecuted  in  such  a  man- 
ner as  to  convince  the  majority  of  the  owners  of  pine  within  the 
areas  covered  by  the  representatives  of  the  Bureau  of  Entomology 
that  the  southern  pine  beetle  is  a  menace  to  the  pine  forests  of  the 
Southern  States.  There  was  a  general  and  widespread  interest  mani- 
fested throughout  the  worst  affected  sections,  and  there  is  evidence 
that  sufficient  action  was  taken  by  the  owners,  in  the  utilization  or 
treatment  of  infested  trees  according  to  the  recommendations,  to 
protect  the  remaining  living  pine  from  further  depredations. 

CHARACTER  AND  RANGE   OF  DEPREDATIONS   IN   191 1. 

The  study  in  1911  of  the  character  and  extent  of  the  depredations 
by  the  southern  pine  beetle  in  South  Carolina,  (ieorgia,  Alabama, 
North  Carolina,  Mississippi,  Texas,  Florida,  Virginia,  Louisiana, 
•Maryland,  Arkansas,  Missouri,  and  Tennessee,  and  information  con- 
veyed by  correspondents  from  all  sections  of  the  South,  showed  that 
in  the  aggregate  a  vast  amount  of  timber  had  been  killed  by  the 
southern  pine  beetle  during  1910  and  1911.  The  dying  and  dead 
trees  occurred  as  scattering  individuals  or  in  clumps,  large  patches, 
and  in  some  places  whole  forests.  All  were  more  or  less  conspicuous 
by  their  fading,  red,  black,  or  denuded  tops^  plainly  indicating  the 
presence  of  the  beetle  or  the  progress  of  its  work. 

PATCHES  OF  DYING  PINE  A  MENACE  TO  THE  HEALTHY 

TREES. 

It  was  found  that  each  patch  of  dying  trees,  with  their  fading  and 
greenish-brown  tops,  located  anywhere  in  the  Southern  States  is  a 
menace  to  the  living  pine  within  a  radius  of  8  or  4  miles.  The 
broods  of  the  southern  pine  beetle  developing  in  the  bark  of  the  trees 
of  one  such  center  of  infestation  may  swarm  in  any  direction  and 
settle  in  the  healthy  timber.  Thus  one  or  more  additional  patches 
are  killed,  until  nearly  all  of  the  large  as  well  as  the  small  pine 
over  an  extensive  area  is  dead. 

When  these  centers  of  infestation  are  numerous  within  the  con- 
fines of  a  county,  or  even  a  larger  section  of  territory,  they  can  only 
be  compared  with  the  starting  of  so  many  forest  fires;  and,  as  has 
been  demonstrated,  they  Tnay  lead  to  far  greaier  destruction  of 
jnerchantable  pine  than  has  ever  been  recorded  as  reavlting  from  fre 
in  the  Southern  States.  Therefore  they  demand  similar  prompt  and 
radical  action  on  the  part  of  the  owners  in  order  to  protect  their 
living  pine. 
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THE  MORE  IMPORTANT  EVIDENCES  OF  THE  PRESENCE 
AND  WORK  OF  THE  BEETLE. 

(1)  If  in  clumps  or  patches  of  pine,  where  there  is  no  plain  evi- 
dence of  serious  injury  by  fire,  the  foliage  fades  to  pale  green  and 
changes  to  yellowish  and  pale  brown,  it  indicates  that  the  trees  are 
dying  from  the  attack  of  the  southern  pine  beetle  and  that  the  bark 
on  such  trees  is  infested  with  the  developing  broods  of  minute  white 
grubs  and  transforming  beetles.  Therefore  such  infested  trees  are  a 
menace  to  the  living  trees, 

(2)  If  the  trees  have  reddish  brown  and  partially  fallen  foliage, 
or  if  all  of  the  foliage  has  fallen,  it  indicates  that  the  broods  of 
beetles  have  emerged  and  that  such  trees  are  no  longer  a  menace  to 
the  living  ones. 

(3)  If  the  trees  die  during  the  period  between  the  1st  of  March 
and  the  1st  of  October  they  will  be  abandoned  by  the  broods  of 
beetles  within  a  few  weeks  after  the  foliage  has  begun  to  fade. 

(4)  If  the  trees  begin  to  die  during  the  period  between  the  1st  of 
October  and  the  1st  of  December  the  broods  of  beetles  will  remain 
in  the  bark  until  the  following  March  or  April. 

HOW  TO  LOCATE  THE  INFESTED  TREES. 

The  location  of  trees  that  are  infested  by  the  southern  pine  beetle 
is  the  first  and  one  of  the  most  important  things  to  be  done  before 
definite  plans  are  made  for  the  active  work  of  cutting  the  trees. 
Some  of  the  essential  things  to  be  remembered  are  as  follows : 

(1)  The  southern  pine  beetle  attacks  the  upper  and  middle  por- 
tions of  the  trimks  of  healthy  trees. 

(2)  A  freshly  attacked  tree  may  show  pitch  tubes  on  the  trunk 
or  reddish  boring  dust  around  the  base,  or  there  may  be  no  external 
evidence  of  attack  until  the  leaves  have  begun  to  fade. 

(3)  By  the  time  the  tops  are  faded  and  the  bark  on  the  middle 
and  upper  trunk  is  dead  the  broods  of  the  beetle  are  in  an  advanced 
stage  of  development,  yet  at  the  same  time  the  bark  on  the  lower 
third  of  the  trunk  may  be  living  and  show  no  evidence  of  attack  or 
may  be  attacked  by  other  kinds  of  insects  which  are  not  responsible 
for  the  death  of  trees. 

(4)  As  soon  as  the  bark  begins  to  die  on  any  part  of  the  trunk  it 
is  attacked  by  numerous  other  insects,  including  the  adults  of  the 
"  sawyer  "  borers  which  do  not  attack  healthy  trees.    (See  fig.  3.) 

(5)  By  the  time  the  tops  have  changed  from  pale  green  to  greenish 
brown  the  broods  of  the  southern  pine  beetle  have  nearly  all  devel- 
oped to  the  stage  when  they  enter  the  outer  bark  to  transform  to  the 
adults. 
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(6)  By  the  time  the  tops  have  changed  to  a  reddish  hue  the  broods 
have  developed  and  are  either  emerging  or  have  emerged. 

(7)  During  the  warm  months  the  broods  will  develop  and  emerge 
from  a  tree  within  about  30  to  40  days  after  it  is  attacked. 

(8)  Trees  attacked  in  November  will  usually  carry  the  broods 
over  winter.  The  foliage  of  some  trees  will  fade  and  reach  the  red- 
dish stage  before  spring;  other  trees  attacked  in  December  or  later 
may  not  fade  until  the  warm  days  of  February,  March,  or  April. 

Therefore,  in  estimating  the  character  and  extei^t  of  an  infestation 
within  any  given  areU,  or  in  locating  infested  trees  and  marking  them 
for  utilization  or  treatment,  one  has  only  to  consider  those  with  fad- 
ing or  greenish  brown  foliage  or  the  first  stage  of  the  yellowish  red 
tops. 

ESSENTIAL  DETAILS  IN  METHODS  OF  CONTROL. 

There  are  certain  essential  details  in  the  recommended  methods  of 
combating  the  southern  pine  beetle  which  must  be  observed  in  order 
to  avoid  not  only  serious  mistakes  but  possibly  ultimate  failure : 

(a)  The  principal  clumps  or  patches  of  di/in^  trees  which  are 
actually  infested  by  the  broods  of  the  destructive  beetle,  as  indicated 
by  the  fcuiinff  and  dying  foliage,  or  otherwise,  should  be  located  and 
marked  during  the  months  of  November,  December,  January,  and 
February.  In  order  to  do  this  work,  proper  experience  or  special 
instruction  is  required.  Therefore,  some  one  who  has  had  instruc- 
tions should  have  charge  of  the  work  in  each  important  area  in  which 
control  work  is  to  be  undertaken. 

(6)  The  broods  of  the  beetle  in  the  bark  of  the  77iam  trunks  of  50 
to  75  per  cent  of  the  medium  to  larger  sized  dying  infested  trees 
within  an  area  of  8  or  10  square  miles  or  more  must  be  destroyed  in 
order  to  stop  their  depredations. 

(c)  The  broods  may  be  destroyed  by  one  or  more  of  the  following 
methods,  the  work  to  be  done  between  the  1st  of  November  and  the 
1st  of  March. 

(1)  Removing  and  burning  the  infested  bark  from  the  trunks  of 
the  standing  trees ;  or 

(2)  Removing  and  burning  the  infested  bark  from  the  trunks  of 
the  trees  after  they  have  been  cut  down ;  or 

(3)  Scorching  the  infested  bark,  or  burning  the  wood  with  the 
bark  after  the  trees  are  cut  down ;  or 

(4)  Placing  the  infested  portions  of  the  trunks  in  water ;  or 

(5)  Converting  the  trunks  of  the  infested  trees  into  cordwood  and 
using  the  wood  for  fuel  before  the  beetles  leave  the  bark  the  follow- 
ing  spring;  or 

(6)  Converting  the  infested  trees  into  lumber  or  other  products 
and  burning  the  slaJjs  or  bark. 
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{d)  It  is  not  necessary  to  bum  the  tops  or  branches  of  treated 
trees  or  to  cut  and  burn  small  infested  saplings  if  the  larger  infested 
trees  are  disposed  of. 

(e)  It  is  not  necessary  to  remove  or  destroy  the  bark  on  the  lower 
portion  of  the  trunks  or  on  the  stumps  if  it  is  not  infested  with  the 
destructive  beetle,  and  it  is  not  necessary  to  cut  or  treat  dead  trees 
from  which  the  beetles  have  emerged. 

(/)  It  is  necessary  and  essential  that  the  broods  of  the  destructive 
beetle  in  the  bark  of  any  portion  of  the  main  trunks  of  the  medium 
to  larger  sized  dying  infested  trees  of  any  given  locality  should  be 
destroyed. 

{g)  If  the  wood  of  the  infested  trees  can  be  utilized,  for  fuel, 
lumber,  or  other  purposes,  its  value  should  cover  the  cost  of  the 
work.  If  the  work  of  felling  and  barking  the  trees  is  done  at  direct 
expense,  the  cost  will  average  20  to  30  cents  per  tree. 

(A)  The  cost  of  protecting  the  living  timber  of  any  locality  with 
average  infestation  should  not  exceed  an  average  of  from  1  to  5  cents 
per  acre  for  the  total  area  of  pine-covered  land,  and  if  estimated  on 
a  basis  of  volume  it  should  not  cost  over  2  cents  per  cord  of  the  living 
timber  protected. 

{i)  The  best  time  to  conduct  control  operations  against  the  south- 
em  pine  beetle  is  during  the  period  between  November  1  and  March  L 

{])  If  a  pine  tree  standing  among  or  near  a  grove  of  woods  of 
living  pine  is  either  struck  by  lightning  or  felled  and  barked  or  split 
into  cordwood  during  the  summer  and  early  fall,  it  will,  as  a  rule, 
attract  the  beetles  within  a  radius  of  three  or  four  miles  and  result 
in  the  starting  of  a  new  center  of  infestation  and  in  the  death  of  a 
large  number  of  trees.  It  is  dangerous  to  cut  pine  trees  in  the  sum- 
mer months  when  the  southern  pine  beetle  is  killing  trees  in  the 
neighborhood. 

{k)  The  principal  owners  of  pine  in  each  community  should  co- 
operate in  the  disposal  of  the  required  infestation,  but  should  not 
undertake  the  work  until  some  one  or  mx/re  of  the  owners  is  suffici- 
ently familiar  with  the  essential  details  of  the  proper  methods. 

REQUIREMENTS  FOR  SUCCESS. 

To  succeed  in  any  effort  to  protect  the  living  pine  from  the  destruc- 
tive attacks  of  the  southern  pine  beetle  the  broods  of  the  beetle  in 
the  bark  of  the  main  trunk  of  the  dying  infested  trees  must  be  de- 
stroyed before  they  leave  the  bark.  This  may  be  done  by  utilizing 
the  infested  trunk,  adopting  one  or  more  of  the  methods  given,  or 
by  treatment  at  direct  expense  in  cases  where  the  wood  can  not  be 
utilized. 

The  attainment  of  the  best  success  from  the  practical  application  of 
any  of  these  methods  will  depend  on  their  adaptation  to  local  con- 
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ditions  and  requirements  for  disposing  of  the  infested  timber,  and 
strict  adherence  to  certain  details  which  are  absolutely  necessary  to 
the  destruction  of  the  broods. 

From  the  1st  of  November  to  the  1st  of  the  following  March  is  the 
period  in  which  to  locate  and  mark  the  trees  that  are  actually  in- 
fested and  in  which  the  marked  trees  should  be  utilized  or  treated  to 
kill  the  broods.  In  northern  localities  the  period  may  be  extended  to 
the  1st  of  May. 

The  method  of  destroying  the  broods  which  in  each  case  is  the 
most  economical  and  effectual  can  be  determined  by  the  owners  in 
each  community  if  they  are  sufficiently  informed  on  the  essential 
facts. 

Detailed  advice,  recommendations,  or  conclusions  as  to  the  most 
economical  and  effective  method  of  procedure  for  any  given  area 
should  be  deferred  until  certain  reliable  information  is  at  hand  re- 
garding the  local  condition  as  to  (a)  the  character  and  extent  of  the 
infestation,  (&)  the  interest  manifested  by  the  people  of  the  com- 
munity in  the  value  to  them  of  the  pine  and  the  importance  of 
protecting  it  as  the  source  of  future  revenue,  {c)  the  assurance  of 
the  majority  of  the  owners  that  concerted  action  will  be  taken 
according  to  a  definite  plan  and  purpose,  and  finally,  if  a  demon- 
stration is  desired,  that  local  facilities  will  be  offered  for  its  success- 
ful prosecution. 

//  the  owners  of  pine  wUl  consider  the  protection  of  their  timber 
from  the  standpoint-of  a  common  interest  and  trill  realize  the  neces- 
sity for  concerted  actioTh  in  the  control  work^  success  will  he  assured. 
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PUBLICATIONS  RELATING  TO  INSECTS  INJURIOUS  TO  FORESTS  AND 

FOREST  PRODUCTS. 

AVAILABLE  FOR  FREE  DISTRIBUTION. 

Powder-pofet  Daniagro  by  Lyctiis  Beetles  to  Seasoned  Hardwood,     (Fanners' 

Bulletin  778.) 
Carbon  Dlsulphld  as  an  Insecticide.     (Farmers'  Bulletin  799.) 
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Flat-headed  Borers  Affecting  Forest  Trees  in  the  United  States.  1917.  (De- 
partment Bulletin  437.)     Price  10  cents. 

Control  of  the  Gipsy  Moth  by  Forest  Management.  1917.  (Department  Bulletin 
484.)     Price  20  cents. 

Protection  from  the  Locust  Borer.  (Department  Bulletin  787.)  1919.  Price 
5  cents. 

Danger  of  General  Spread  of  the  Gipsy  and  Brown-tail  Moths  through  Imported 
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Insects  in  their  Relation  to  Reduction  of  Future  Supplies  of  Timber  and  Gen- 
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cents. 
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Price  5  cents. 
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tomology Circular  156.)     Price  5  cents. 
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10  cents. 
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Methods  of  Control.     1905.     (Entomology  Bulletin  56.)     Price  5  cents. 

Some  Insects  Injurious  to  Forests.  1906-1910.  (Entomology  Bulletin  58,  5 
pts. )     Price  20  cents. 

Locust  Borer.    1906.     (Entomology  Bulletin  58,  pt.  I.)     Price  5  cents. 
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II.)     Price  10  cents. 

Additional  Data  on  Locust  Borer.  1917.  (Entomology  Bulletin  58,  pt.  III.) 
Price  5  cents. 

Southern  Pine  Sawyer.  1909.  (Entomology  Bulletin  58,  pt.  IV.)  Price  5 
cents. 

Insect  Depredations  in  North  American  Forests  and  Practical  Methods  of 
Prevention  and  ControL  1909.  (Entomology  Bulletin  58,  pt.  V.)  Price  10 
cents. 

Practical  Information  of  Scolytld  Beetles  of  North  American  Forests :  1,  Bark 
Beetles  of  Genus  Dendroctonus.  1909.  (Entomology  Bulletin  83,  pt.  I.) 
Price  25  cents. 

Report  on  Field  Work  against  Gipsy  Moth  and  Brown-tall  Moth.  1910.  (En- 
tomology Bulletin  87. )     Price  35  cents. 
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Dispersion  of  Gipsy  Moth.     1913.     (Entomology  Bulletin  119.)     Price  20  cents. 
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SPINACH  has  become  an  important  winter  crop  in 
some  of  the  southern  truck-growing  sections. 
Shipments  amounting  to  2,102  cars  were  made  in 
1919,  of  which  approximately  87  per  cent  were  from 
Texas  and  Virginia. 

Careful  handling  must  begin  in  the  field.  The 
spinach  should  be  handled  no  more  than  is  abso- 
lutely necessary,  and  each  operation  should  be  ar- 
ranged to  cause  as  little  bruising  and  breaking  of  the 
leaves  as  possible.  Slightly  wilted  spinach  plants  can 
be  handled  with  less  damage  than  crisp,  turgid  ones, 
but  excessive  wilting  should  be  avoided. 

Washing  increases  decay.  It  is  recommended  that 
spinach  be  shipped  unwashed,  unless  it  is  very  dirty. 
When  it  must  be  washed,  care  should  be  used. 

Prompt  and  thorough  cooling  is  necessary  to  se- 
cure the  best  conditions  in  transit.  Crushed  ice  may 
be  used  to  advantage  in  each  package,  and  should  be 
placed  in  two  layers,  part  in  the  center  and  part  on 
top  of  the  spinach.  All  packages  should  be  loaded 
right  side  up  in  the  cars. 

To  secure  the  most  efficient  refrigeration  from  the 
ice  in  the  bunkers  of  cars,  space  must  be  provided  for 
air  circulation  above  and  below  the  load. 


Contribution  from  Bureau  of  Markets 

GEORGB  LIVINGSTON.  Chief 
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EXTENT  OF  COMMERCIAL  CROP. 

SPINACH  has  been  an  important  winter  and  spring  crop  in  the 
Norfolk  section  of  Virginia  for  a  number  of  years  and  heavy 
shipments  are  made  by  water  and  rail  to  northern  markets.  Within 
the  last  few  years  this  industry  has  become  established  in  Texas  and 
southern  California  and  has  developed  so  rapidly  that  shipments 
from  Texas  now  exceed  those  from  Virginia.  In  1919,  car-lot  ship- 
ments from  Texas  amounted  to  954  cars,  of  which  522  were  from  the 
Austin  district.  The  1919  shipments  from  Virginia  were  equivalent 
to  874  cars.  Southern  California  shipped  about  190  cars.  Plant- 
ings for  the  1919-20  season  were  6,350  acres  in  Texas,  3,750  acres  in 
Virginia,  and  1,350  acres  in  southern  California.  Spinach  is  also 
grown  to  a  more  limited  extent  in  the  New  Orleans  section  of 
Louisiana,  shipments  from  there  being  in  mixed  cars. 

In  the  Louisiana  and  Texas  sections  plantings  of  spinach  are  made 
from  early  fall  to  midwinter  in  order  to  secure  plants  for  harvesting 
during  the  months  of  January,  February,  March,  and  April.  The 
most  widely  grown  varieties  are  the  Bloomsdale  and  Viroflay.  The 
former  has  a  crinkled  leaf  which  is  somewhat  darker  in  color  than 
the  smooth-leafed  Viroflay.  Prickly  Seeded,  another  smooth-leafed 
spinach  and  the  hardiest  variety,  is  grown  to  a  limited  extent,  but  it 
is  discriminated  against  on  the  markets  on  account  of  its  appearance. 

METHODS  OF  HARVESTING. 

Spinach  may  be  harvested  from  the  time  the  plants  have  five  or  six 
leaves  until  just  before  the  time  when  they  begin  to  form  seed  stems. 
A  larger  yield,  of  course,  is  secured  if  plants  are  not  cut  too  early. 
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The  market  prefers  medium  or  slightly  larger  plants,  when  the 
leaves  are  tender  and  in  good  condition  and  the  stems  are  not  too 
coarse.  The  best  time  to  harvest  depends  upon  market  conditions. 
Two  or  more  cuttings  are  usually  made,  the  smaller  plants  being  left 
at  the  first  cutting. 

Spinach  should  be  harvested  by  cutting  the  tap  root  just  below 
the  lower  lea\'es.  A  knife  with  a  long  blade  like  a  butcher  knife  is 
usually  used,  although  a  hoe  is  sometimes  employed.  The  methoil 
of  harvesting  with  a  knife  is  shown  on  the  cover,  while  the  use  of  the 
hoe  for  this  purpose  is  illustrated  in  figure  1.  If  the  tap  root  is  cut 
short  it  is  possible  to  avoid  taking  up  a  lump  of  dirt  with  the  plant. 
Pulling  is  a  practice  to  be  condemned,  because  it  breaks  and  bruises 
the  tender  leaves  even  when  the  ground  is  not  hard. 

Wages  for  cutting  spinach  are  often  paid  at  a  fixed  rate  per 
basket  or  field  box.     When  whole  families,  old  and  young  alike,  work 


Fia.  1. — Harvesting  spinach  with  band  hoes.     Laredo,  Tex.,  April,  1919. 

in  the  field,  this  method  has  obvious  advantages.  As  a  rule  more 
careful  cutting  is  secured  if  the  work  is  done  only  by  adults. 

Some  trimming  is  usually  necessary  to  remove  all  dead,  diseased, 
or  yellow  lower  leaves,  and  this  can  best  be  done  as  the  plants  are 
cut  (fig.  2).  These  leaves  detract  greatly  from  the  appearance  of 
the  plants  and  are  very  susceptible  to  decay. 

It  is  best  not  to  cut  spinach  immediately  after  a  rain  or  a  heavy 
dew,  because  when  the  leaves  are  damp  they  are  crisp  and  brittle 
and  break  easily.  When  plants  are  grown  under  conditions  of 
abundant  moisture  and  cut  in  damp  or  cloudy  weather  it  is  well  to 
let  them  lie  on  the  ground  one  or  two  minutes,  which  is  long  enougli 
to  wilt  the  leaves  slightly,  before  handling.  Certain  men  may  cut 
the  spinach  and  others  follow  to  do  the  stripping  and  gather  it  into 
the  field  baskets.  Under  most  conditions  plants  are  not  so  brittle 
as  to  require  this  preliminary  wilting,  and  when  it  is  permitted  there 
is  always  danger  of  too  much  wilting. 
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Pio.  2. — Mexicans  trimming?  spinach.     Dead  leaves  and  trash  should  be  removed  at  the 
time  of  cutting,  to  avoid  extra  handling.    Laredo,  Tex.,  April,  1919. 

After  cutting  and  trinuning,  the  plants  are  carried  to  the  packing 
shed.  Hauling  in  field  baskets  or  boxes  is  better  for  the  spinach 
than  loading  it  in  bulk,  as  less  handling  is  involved.  The  latter 
method  also  requires  the  use  of  forks  in  unloading,  which  results  in 
considerable  mechanical  damage  to  the  plants,  as  is  shown  in  figure  8. 


Pig.  8. — Unloading  spinach  from  truck  at  the  packing  shed.  Hauling  spinach  in  bulk 
causes  a  ^reat  amount  of  injury  to  the  leaves  and  leads  to  decay  in  transit.  Austin, 
Tex.,  March,  1919. 
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Spinach  should  be  removed  to  the  shed  and  packed  as  soon  as  pos- 
sible after  cutting,  in  order  to  avoid  excessive  wilting  or  heating. 

PREPARATION  FOR  SHIPMENT. 

In  different  sections  of  the  country  various  packages  are  used,  the 
round  bushel  basket,  barrel,  and  lettuce  cratfe  being  the  favorites. 
In  some  instances,  but  not  usually,  the  spinach  for  each  crste  is 
weighed  in  order  to  obtain  a  uniform  pack.  Facing  is  sometimes 
practiced  to  make  the  package  more  attractive. 

WASHING. 

When  spinach  is  covered  with  sand  or  mud  from  the  fields,  it  is 
usually  washed  to  improve  its  appearance.  Sometimes  it  is  washed 
or  moistened  to  restore  freshness.  It  is  better  to  avoid  wasliing 
when  possible,  since  the  washing  is  likely  to  bruise  the  plants  and 
increase  decay.  In  washing,  the  plants  are  immersed  in  water  iD 
large  tanks  of  wood,  galvanized  iron,  or  concrete,  and  allowed  to 
remain  at  least  two  or  three  minutes.  The  plants  should  be  stirred 
gently  in  the  water  to  loosen  as  much  dirt  as  possible.  FVesh  water 
should  be  kept  running  into  the  tank,  and  the  wash  water  should 
be  drained  and  the  tanks  cleaned  at  least  once  or  twice  each  day. 
Although  it  is  best  to  use  cold  water,  it  is  doubtful  whether 
the  addition  of  ice  is  advantageous.  This  washing  does,  not,  of 
course,  clean  the  plants  thoroughly;  this  must  be  done  by  the 
housewife. 

ICING. 

In  addition  to  the  regular  icing  of  the  bunkers  of  the  refrigerator 
car,  some  crushed  ice  is  used  in  each  package.  The  amount  of 
crushed  ice  for  each  package  varies  somewhat  under  different  con- 
ditions, the  quantity  ordinarily  provided  being  from  two-thirds  to 
three-fourths  of  the  weight  of  the  spinach.  In  icing  barrels,  the  ice  is 
usually  distributed  in  three  or  four  layers.  Some  ice.should  be  placed 
on  top  next  to  the  barrel  head  to  keep  the  spinach  in  the  upper  part 
of  the  barrel  fr^h.  More  ice  should  be  used  in  the  layer  next  to 
the  top  of  the  barrel  than  in  the  other  layers  and  holes  should  be 
bored  in  the  bottoms  of  the  barrels  to  insure  drainage. 

Baskets  are  usually  iced  with  one  shovelful  near  the  center  of 
the  basket,  but  the  more  desirable  method  is  to  place  about  half  the 
ice  in,  the  center  and  the  remainder  on  top. 

LOADING  CARS  FOR  SHIPMENT. 

For  shipments  which  may  be  in  transit  several  days  the  use  of  floor 
racks  is  desirable.  This  provides  open  spaces  under  the  load  for 
air  circulation  from  the  ice  bunkers  of  the  cars,  thus  facilitating 
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thorough  refrigeration  throughout  the  car  from  the  ice  in  the  bunker. 
Otherwise  this  refrigeration  is  applied  largely  to  the  packages  next 
to  the  bunkers,  and  does  not  reach  those  out  toward  the  center  of  the 
car,  which  is  usually  the  warmest  part  of  the  load.    For  the  same 


Fig.  4. — Method  of  loading  bushel  basketH.     Alternate  bankets  reversed. 

reason,  also,  it  is  unwise  to  block  the  air  circulation  back  to  the  ice 
bunkers  by  loading  close  to  the  ceiling  of  the  car.  Figures  4  and  5 
show  cars  of  baskets  loaded  properly  to  provide  for  air  circulation 
both  above  and  below  the  load. 
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PREVENTION  OF  DETERIORATION  IN  TRANSIT. 

The  shipments  from  Virginia,  because  the  haul  is  comparatively 
short,  usually  reach  the  market  in  sound  condition  without  refrigera- 
tion.   However,  when  shipments  were  begun  from  Texas  and  other 


Fig.  5. — Baskets  loaded  In   straiglU  rows. 


distant  points,  where  the  haul  is  from  one  to  two  thousand  miles 
instead  of  a  few  hundred,  new  conditions  were  encountered  and  heavy 
losses  from  decay  in  transit  were  frequently  experienced.  These  ship- 
ments were  all  in  express  or  freight  refrigerator  cars,  and  extra 
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crushed  ice  was  usually  added  in  each  package  to  prevent  wilting. 
The  causes  for  this  deterioration  and  decay  in  transit  were  not  under- 
stood, and  considerable  difference  of  opinion  existed  among  shippers, 
carriers,  and  receivers  as  to  the  best  methods  of  handling  spinach  for 
long  hauls. 

With  these  facts  in  mind,  and  at  the  request  of  various  shippers 
and  transportation  agents,  a  study  was  imdertaken  by  the  Bureau 
of  Markets  in  1918  to  determine  the  factors  involved  in  the  safe 
transf>ortation  of  spinach  and  other  winter-vegetable  crops.  The 
work  was  carried  on  in  the  New  Orleans  section  of  Louisiana  and  at 
Austin  and  other  points  in  Texas  during  the  shipping  seasons  of 
1918  and  1919.  The  pathological  problems  involved  were  studied 
by  the  Bureau  of  Plant  Industry.^ 

The  only  decay  of  importance  occurring  on  spinach  in  transit  is 
soft  rot,  a  slimy  bacterial  decay,  which  is  also  prevalent  on  the  tops 
and  roots  of  various  other  crops  m  transit  and  storage.  Soft  rot 
develops  with  exceeding  rapidity  when  temperature  and  moisture 
conditions  are  favorable.  It  first  produces  a  water-soaked  appear- 
ance, followed  by  complete  disintegration  of  the  affected  tissue,  and 
is  often  accompanied  by  a  more  or  less  unpleasant  odor.  In  the 
advanced  stages  of  the  rot  spinach  shrinks  in  volume  and  becomes 
"  leaky,"  often  staining  the  crates  with  green  juice  from  the  destroyed 
tissue.  Soft  rot,  if  well  started  in  transit,  is  capable,  under  favorable 
conditions,  of  rendering  spinach  entirely  worthless  within  two  or 
three  days  after  removal  from  the  cars. 

Soft  rot  of  spinach  is  caused  by  bacteria  ^  which  gain  entrance  at 
points  where  the  tissue  has  been  bruised  or  wounded  in  some  way. 
An  example  of  soft  rot  starting  around  the  tie  band  of  a  bunch  of 
spinach  where  the  leaves  and  stems  have  been  bruised  is  shown  in 
figure  6.  In  order  to  reduce  losses  from  this  decay  it  is  necessary  to 
avoid  mechanical  injuries  to  the  plants  in  handling.  Soft  rot  also 
starts  readily  on  the  lower  leaves,  which  are  in  a  state  of  "  physio- 
logical old  age,"  and  upon  leaf  spots  resulting  from  fungus  attacks 
originating  in  the  field,  such  as  those  caused  by  mildew*  and  an- 
thracnose.  * 

A  number  of  tests  made  to  determine  the  relation  of  mechanical 
injuries  to  decay  showed  in  every  instance  that  less  decay  was  found 
in  carefully-handled  lots,  the  average  being  only  about  one-half 
that  which  occurred  in  comparable  lots  receiving  ordinary  com- 
mercial handling. 

1  Acknowledgment  is  made  of  the  valuable  work  of  Dr.  J.  C.  Walker,  of  that  bureau, 
in  identifying  the  decaying  organisms  and  for  other  pathological  work. 

s  These  bacteria  may  consist  of  one  of  many  species  belonging  to  a  group  of  which 
Bacillus  carotoronu,  Jones,  is  a  typical  example. 

*  Peronospora  efTusa,   (Qrev.)   Rbh. 

*  Colletotrichum  spinaceae,  Ell.  ft  Halst. 
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A  number  of  holding  and  shipping  tests  were  made  to  determine 
the  influence  of  washing  on  the  keeping  qualities  of  spinach.  The 
holding  tests  were  conducted  in  Louisiana  during  the  first  season 
of  this  investigational  work.  The  experimental  lots  were  packed 
and  held  for  10  days  under  approximate  transit  conditions  on  the 
basis  of  shipments  by  freight  to  northern  markets.  Those  lots 
which  were  washed  developed  an  average  of  37.3  per  cent  soft  rot, 
while  those  that  were  unwashed  devoloped  only  7.7  per  cent. 

The  shipping  tests  were  included  in  regular  car-lot  shipments  dur- 
ing the  second  season  of  the  investigational  work.  These  shipments 
were  almost  entirely  by  express,  the  transit  period  to  Chicago  and 
New  York  lasting  from  three  to  six  days.     Inspections  made  at 


Fio.  6. — Soft  rot  starting  In  bunched  spinach  where  leaves  have  been  braised  by  tb* 
tie  band.     The  practice  of  bunching  spinach  is  not  recommended. 

destination  showed  that  the  average  percentage  of  soft  rot  found  in 
washed  spinach  on  arrival  was  6.5,  and  in  unwashed  spinach  0.0: 
three  days  later  the  washed  spinach  showed  24.8  per  cent  decay  and 
the  unwashed  5.7  per  cent.  The  differences  in  the  amounts  of  decay 
shown  in  the  lots  held  and  in  the  lots  shipped  are  due  to  the  differ- 
ences in  the  length  of  periods  involved. 

These  tests  show  conclusively  that,  other  conditions  being  eqiuL 
washed  spinach  will  decay  more  quickly  than  unwashed  spinach. 
The  amount  of  decay  that  develops  depends,  of  course,  to  a  con- 
siderable extent  upon  the  length  of  time  the  spinach  is  in  transit 
Some  of  these  lots  were  in  transit  only  three  days.  The  most  striking: 
differences  between  the  washed  and  unwashed  lots  appeared  in  cars 
that  were  in  transit  six  days  and  longer. 
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The  advantage  gained  by  shipping  unwashed  spinach  was  offset 
to  some  extent  by  increased  yellowing  and  wilting  in  the  spinach 
above  the  ice  in  the  unwashed  baskets.  When  part  of  the  ice  was 
put  above  the  spinach  on  top  of  the  baskets,  as  described  on  page  6, 
this  difficulty  was  entirely  overcome  and  the  unwashed  lots  arrived  in 
excellent  condition. 

The  increase  in  decay  arising  from  washing  spinach  is  caused  in 
part  by  the  extra  handling.  Mechanical  injuries  occur  very  easily 
in  handling  spinach  after  washing,  as  the  water  makes  the  leaves 
crisp  and  brittle.  In  addition,  the  excess  moisture  from  washing  is 
favorable  to  the  development  of  decay,  and  increased  infection  doubt- 
less results  from  the  repeated  use  of  the  same  water  when  decay 
organisms  are  present. 

EFFECT  OF  ICE  IN  THE  PACKAGE  ON  DECAY. 

Holding  and  shipping  tests  were  made  both  with  and  without 
ice  in  the  package,  and  much  better  results  were  obtained  when  ice 
was  used,  the  lots  in  each  separate  test  being  strictly  comparable  in 
every  other  respect.  The  average  percentages  of  soft  rot  found  in 
tests  in  which  the  packed  spinach  was  held  10  days  under  conditions 
approximating  those  encountered  in  transit  were  31.7  when  crushed 
ice  was  in  package  and  55.5  when  no  ice  was  in  package.  Shipping 
tests  by  express  to  New  York  and  Chicago  showed  that  ice  in  the 
package  reduced  the  decay  greatly.  The  average  percentages  of  soft 
rot  found  in  comparable  lots  after  arrival  at  destination  were: 
Crushed  ice  in  package,  0.0 ;  and  no  ice  in  package,  8.9.  Three  days 
later  the  rot  in  iced  packages  was  11.9  and  the  rot  in  packages  with- 
out ice  26.8. 

Deterioration  in  transit  results  from  yellowing  and  wilting  as 
well  as  from  decay.  Yellowing  occurs  when  the  temperatures  in 
transit  become  too  high. 

Several  shipping  tests  were  made  in  which  half  of  the  ice  was 
placed  in  the  center  of  the  basket  and  the  remainder  on  top  of  the 
spinach  just  under  the  basket  cover.  This  method  gave  much  more 
satisfactory  results  than  that  of  placing  all  the  ice  in  the  center  of 
the  basket.  Unwashed  spinach  shipped  in  this  manner  arrived  crisp 
and  fresh  on  top  as  well  as  all  through  the  basket,  even  when  it  had 
been  somewhat  wilted  at  the  time  of  packing.  When  the  ice  was 
divided  into  two  layers,  it  was  found  that  there  was  more  meltage 
and  less  ice  left  at  destination,  and  consequently  more  refrigeration 
in  transit.  In  loading  cars  with  baskets  iced  in  this  manner,  it  is 
n^jessary  to  place  all  the  baskets  right  side  up  in  order  to  secure 
the  full  benefit  of  the  top  layer  of  ice. 

Observers  accompanied  one  test  trip  of  two  express  refrigerator 
cars  from  Austin,  Tex.,  to  Chicago,  111.    The  cars  were  similar 
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in  construction  with  bunkers  of  an  open  type,  and  2-inch  floor  strips 
in  place  of  floor  racks.  One  car  contained  813  baskets  of  spinach 
loaded  five  high  and  six  wide;  the  other  contained  1,050  baskets 
loaded  six  high  and  six  wide,  this  latter  car  being  loaded  to  within 
about  7  inches  of  the  ceiling.  One  layer  of  crushed  ice,  about  14 
pounds,  was  placed  in  the  center  of  each  basket  in  both  cars.  By 
means  of  electric  thermometer  equipment,  temperatures  of  the  spinach 

TO 


Pig.  7. — Diagram  showing  the  average  spinach  temperature  above  and  below  the  ice 
in  the  same  baskets  in  the  top  layers  midway  between  the  doors  and  ice  banker  Id 
two  express  refrigerator  cars  from  the  time  they  were  loaded  at  Austin,  Tex.,  until 
they  were  unloaded  at  Chicago,  111.,  March,  1919.  All  of  the  baskets  in  these 
shipments  were  iced  with  about  14  pounds  of  crushed  ice  placed  near  the  center  of 
the  package.    These  averages  show  the  need  for  better  distribution  of  the  crushed  ice. 

at  several  points  inside  these  cars  were  determined  at  frequent  inter- 
vals during  the  trip  without  opening  the  cars. 

Figure  7  illustrates  graphically  the  average  temperatures  of  the 
spinach  in  baskets  in  the  top  layers  of  two  cars,  halfway  from  the 
forward  bunker  to  the  doorway,  both  above  and  below  the  layer 
of  ice.  It  is  shown  that  the  temperature  of  the  spinach  below  the 
ice  was  uniformly  between  34°  and  35*^  for  the  entire  trip,  while 
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Fig.  8. — Diagram  showing  the  temperatures  of  the  spinach  above  the  Ice  In  the 
baskets  In  the  top  layer.  In  two  express  refrigerator  cars,  In  transit  from  Austin, 
Tex.,  to  Chicago,  111.,  March,  1919,  one  car  being  loaded  six  high  and  the  other 
flye  high. 
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above  the  ice  the  temperature  of  the  spinach  was  about  61  "^  when 
the  cars  were  loaded,  and  it  was  not  reduced  below  42°  during  the 
entire  trip.  These  temperatures  are  largely  equalized  when  part  of 
the  ice  is  placed  at  the  top  of  the  basket. 


^•TOP  LAYCK.    NCXT  BUNKCR 

^  •  TOP  LAYCR.    QUARTCR  LENGTH  OF  LOAD 

e  -  TOP  LAYCK.    HALF  LENGTH  OF  LOAD 

S-  BOTTOM  LAYER.      NEXT  BUNKER 
^•BOTTOM   LAYER.     QUARTER  LENGTH  OF  LCAO 
Z- BOTTOM  LAYER,      HALF  LENGTH  OF  LOAD 


y4Ari^Af.    /9j^,\/?Af. 


^liu^ 


^,y^,\/?A^ 


>e*r  \^^^, 


/i^y^ 


FiQ.  9. — Diagram  showing  actual  spinach  temperatures  in  six  different  pcuts  of  an 
expreHs  refrigerator  car  from  the  time  it  was  loaded  at  Austin,  Tex.»  until  it  was 
unloaded  at  Chicago,  111.,  March,  1919.  The  car  contained  818  round  bushel  baskets 
of  spinach,  each  one  containing  about  14  pounds  of  crushed  ice  In  the  center  of  the 
basket.  All  temperatures  shown  were  taken  in  the  part  of  the  basket  aboTe  tills 
layer  of  ice.  The  car  had  2-inch  floor  strips  in  place  of  floor  racks,  bunkers  of  an 
open  type,  was  loaded  solid  at  the  doorway  and  to  within  18  Inches  of  the  roof, 
the  baskets  being  stacked  5  high. 

Loading  tests  included  use  of  floor  racks  and  also  the  number 
of  baskets  and  arrangement  most  advantageous  for  a  load.  A  com- 
parison of  the  temperature  conditions  in  the  top  layers  of  cars 
loaded  five  and  six  baskets  high  is  presented  in  figure  8,  the  data 
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being  secured  on  the  test  trip  mentioned  above.  Each  basket  con- 
tained about  14  pounds  of  crushed  ice  in  a  single  layer  at  the  center 
of  the  basket.  This  diagram  shows  the  temperatures  of  the  spinach 
above  the  layer  of  ice  in  baskets  midway  between  the  car  doors. 
In  the  car  loaded  five  high  the  top  layer  was  cooled  15°  in  the  first 
20  hours,  while  in  the  car  loaded  six  high  the  top  layer  was  reduced 
only  9°  in  the  same  length  of  time.  The  difference  in  the  tempera- 
tures in  this  position  in  the  two  cars  for  the  rest  of  the  trip  was 
3°  to  5**  in  favor  of  the  five-high  load. 

The  temperatures  of  the  spinach  in  six  different  locations  in  the 
car  loaded  five  high  are  illustrated  in  figure  9.  Rapid  refrigeration 
of  the  spinach  occurred  throughout  the  car  during  the  first  day  of 
the  trip.  The  top  layer  cooled  at  about  the  same  rate  as  the  bottom 
but  held  higher  temperatures  throughout  the  trip.  The  tempera- 
ture of  the  whole  load  was  uniform  when  it  was  loaded,  but  the  first 
temperatures  shown  were  taken  several  hours  after  the  car  had  been 
closed.  The  melting  ice  should  cool  the  leaves  sufficiently  to  keep 
them  fresh  and  in  good  condition  if  the  ice  is  distributed  and  some 
of  it  is  placed  on  top  of  the  spinach  just  under  the  basket  cover. 


WASHINGTON  :  GOVERNMENT  l»RIXTINO  OKFICH  :  1921 
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TO  GROW  A  GOOD  CROP  OF  POTATOES 

SELECT  A  SOIL  that  works  easily,  that  is  well 
supplied   with   humus,   and   is   not   subject   to 
drought. 

Apply  plant  food  liberally. 

Plow  as  deep  as  possible,  8  or  10  inches  if  the  sur- 
face soil  will  permit. 

Conserve  soil  moisture  by  disking  fall-plowed  land 
in  early  spring  and  the  spring-plowed  land  as  soon 
as  plowed. 

Put  the  soil  in  the  best  possible  shape  before  plant- 
ing. 

Plant  a  variety  adapted  to  your  locality  and  soil. 

Use  the  best  seed  obtainable. 

Disinfect  the  seed  potatoes  before  cutting  them. 

Cut  blocky  seed  pieces,  weighing  from  1  to  2  ounces. 

After  planting  keep  the  surface  of  the  ground  loose 
and  friable  until  the  plants  appear. 

After  the  plants  appear  give  deep  estivation.  Cul- 
tivate often  enough  to  keep  the  soil  loose  and  the 
weeds  destroyed. 

Prevent  injury  to  the  plants  from  disease  or  insect 
pests  by  spraying  them  with  suitable  fungicides  and 
insecticides. 

If  you  live  where  it  is  possible  to  produce  good 
seed,  improve  your  stock  by  systematic  selection  of 
tubers  from  the  best-producing  plants.  This  should 
be  done  in  the  field,  by  hand-digging  a  goodly  num- 
ber of  promising-looking  plants. 

Increase  your  returns  from  the  crop  by  carefully 
grading  it. 


Contribution  from  the  Bureau  of  Plant  Industry 
WM.  A.  TAYLOR.  Chief 
Waahington,  D.  C.  March.  If  21 
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HOW  TO  GROW  AN  ACRE  OF  POTATOES. 

PREPARED  ESPEaALLY  FOR  USE  IN  BOYS'  AND  GIRLS'  CLUB  WORK. 

William  Stuart, 
Horticulturist,  Office  of  Horticultural  and  Pomological  Investigations. 
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FOREWORD. 

THE  REMARKABLE  SUCCESS  which  has  attended  the  efforts 
of  those  who  have  been  instrumental  in  organizing  and  direct- 
ijig  boys'  and  girls'  club  work  in  this  country  is  a  splendid  tribute 
to  the  leaders  in  this  movement  and  proof  of  the  hearty  cooperation 
which  they  have  received  from  those  boys  and  girls  whom  they  have 
enlisted  in  the  work.  When  a  boy  or  a  girl  succeeds  in  raising  a 
plat  of  potatoes  yielding  at  the  rate  of  300  to  600  or  more  bushels 
per  acre,  as  many  of  them  have  done,  it  is  a  source  of  inspiration  to 
those  of  their  club  who  have  been  less  fortunate,  and,  what  is  per- 
haps of  greater  importance,  an  object  lesson  to  their  elders  as  to 
what  can  be  accomplished  when  the  crop  is  given  proper  cultural 
attention. 

If  all  boy  and  girl  club  members  were  able  to  produce  as  large 
crops  of  potatoes  as  have  been  mentioned,  there  would  be  little  neces- 
sity for  suggestions  on  "How  to  grow  an  acre  of  potatoes."  It  is 
assumed,  however,  that  many  members  of  these  clubs  have  at  one 
time  or  another  found  themselves  face  to  face  with  problems  which 
they  were  only  partially  able  to  solve.    A  poor  stand  of  plants,  the 
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presence  of  certain  insect  pests  or  of  fungous  diseases  attacking  dif- 
ferent parts  of  the  plant,  or  poor  yields  from .  promising-looking 
plants  may  have  served  to  dampen  the  youthful  ardor  of  some  mem- 
bers. The  aim  of  this  bulletin  is  to  aid  those  who  may  have  been 
confronted  with  these  or  other  difficulties  to  meet  and  overcome  them 
more  successfully,  to  the  end  that  their  efforts  may  be  crowned  with 
a  well-deserved  success. 

INCREASED  POTATO  PRODUCTION  DESIRABLE. 

The  average  production  of  potatoes  in  the  United  States  for  the  past 
10  years,  1910  to  1919,  inclusive,  was  96.8  bushels  per  acre.  During 
the  same  period  the  State  of  Maine  produced  an  average  of  201 
bushels  per  acre,  or  107  per  cent  more  than  the  average  of  the  entire 
United  States.  When  it  is  remembered  that  commercial  yields  of 
500  to  600  bushels  per  acre  are  by  no  means  uncommon  in  this 
country  and  that  on  small  areas  (an  acre  or  less)  much  larger  yields 
have  been  obtained  by  boys  and  girls  belonging  to  agricultural  cluk, 
one  can  readily  see  that  there  is  plenty  of  opportunity  for  increas- 
ing the  per-acre  production  of  potatoes  in  the  United  States. 

Heretofore  potato  production  in  this  coimtry  has  been  conducted 
along  extensive  rather  than  intensive  lines.  In  other  words,  we  have 
been  satisfied  to  plant  twice  as  many  acres  as  should  have  been  neces- 
sary to  produce  a  sufficient  quantity  of  potatoes  for  our  food  require- 
ments. Present  economic  conditions  compel  the  grower  to  consider 
more  seriously  the  desirability  of  reducing  the  cost  of  production 
by  increasing  the  yield  per  acre.  Increased  production  per  acre  at  a 
reduced  cost  per  bushel  should  be  the  goal  of  every  potato  grower  in 
this  cotmtry.  The  successful  accomplishment  of  this  result  is  de- 
pendent upon  many  factors,  the  chief  of  which  are  (1)  the  selection  of 
a  suitable  soil,  (2)  the  proper  preparation  of  the  soil,  (3)  the  selec- 
tion of  the  right  varieties  for  the  locality  in  which  they  are  to  be 
grown,  (4)  the  planting  of  high-grade  seed  stock,  (6)  an  abundant 
supply  of  plant  food,  (6)  good  tillage,  and  (7)  thorough  protection 
of  the  plants  against  fungous  diseases,  insects,  and  other  pests. 

SELECTION  OF  SUITABLE  SOIL. 

While  the  potato  is  probably  as  easily  satisfied  in  its  soil  require- 
ments as  any  other  food  plant,  it  thrives  better  on  some  soils  than  on 
others.  Gravelly  or  sandy  loam  soils  are  generally  considered  esp^ 
cially  well  suited  to  the  production  of  large  crops  of  potatoes,  pro- 
vided they  are  weU  drained  and  well  supplied  with  plant  food.  A 
very  light  sandy  soil  or  a  stiff  clay  soil  should  be  avoided  when  select- 
ing land  for  potatoes  if  large  yields  are  desired.  The  ideal  soil  is  one 
that  does  not  run  together  in  heavy  rains,  that  works  easily,  that 
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is  weir  supplied  with  humus  (decaying  vegetable  matter),  and  that 
while  well  drained  is  naturally  supplied  with  suflScient  moisture  to 
keep  the  plants  in  a  thrifty  growing  condition.  Clover  or  alfalfa  is 
generally  regarded  as  the  best  preparatory  crop  for  potato  land. 
Either  of  these  crops  furnishes  a  goodly  supply  of  hmnus  when 
turned  imder  and  materially  increases  the  moisture-holding  capacity 
of  the  soiL 

The  economical  production  of  an  acre  of  potatoes  is  dependent  to  a 
certain  extent  upon  its  shape.  For  example,  the  longer  the  rows  are 
the  more  economically  they  can  be  planted,  cultivated,  and  sprayed, 
because  long  rows  entail  less  turning  and  therefore  less  lost  motion. 
Sixteen  rows  3  feet  apart  and  907^  feet  long  represent  1  acre  and  are 
of  a  suitable  length  to  till. 

PREPARATION  OP  THE  SOIL. 

The  la^d  should  be  plowed  as  deeply  as  the  character  of  the  surface 
soil  will  permit.  If  the  surface  soil  is  10  inches  deep,  plow  it  to 
that  depth  or  a  little  more.  If  it  is  only  6  inches  deep,  plow  6^  to  7 
inches  deep.  The  aim  should  be  to  plow  from  one-half  to  1  inch 
deeper  than  formerly,  in  order  to  increase  the  depth  gradually  and 
thereby  augment  the  water-holding  capacity  of  the  soil. 

Generally  speaking,  land  that  is  intended  for  potatoes  should  be 
plowed  preferably  in  the  autmnn.  There  are  exceptions,  however,  to 
such  a  practice,  as  in  the  case  of  land  that  is  likely  to  wash  badly 
from  winter  rains  or  melting  snows,  or  on  which  the  crop  is  not  to  be 
planted  until  rather  late  in  the  season.  In  the  last  case  it  may 
be  possible  to  turn  under  a  considerable  growth  of  clover  or  alfalfa 
by  delaying  the  plowing  until  shortly  before  the  planting  season. 

If  plowed  in  the  fall,  it  should  be  disked  or  harrowed  as  early  in 
the  spring  as  possible,  in  order  to  conserve  the  moisture  accumulated 
during  the  winter  or  early  spring  and  to  prevent  weed  growth.  The 
object  should  be  to  maintain  a  surface  mulch  of  loose  soil  after  each 
beating  rain.  When  plowed  in  the  spring,  disk  it  immediately,  in 
order  to  prevent  the  possible  baking  of  the  newly  turned  soil  and  to 
conserve  the  moisture. 

In  preparing  the  seed  bed,  spare  no  pains  to  fine  the  soil  and  to 
put  it  in  as  friable  a  condition  as  possible.  To  do  this  may  require 
the  use  of  a  cutaway  or  disk  harrow,  a  spring-tooth  harrow,  and  a 
smoothing  harrow,  followed  with  a  plank  drag  if  the  surface  is 
slightly  uneven  or  lumpy.  Thoroughness  in  the  preparation  of  the 
seed  bed  is  as  essential  to  the  successful  production  of  a  large  crop  of 
potatoes  as  in  any  other  step  in  the  process.  In  fact,  if  the  crop  is 
planted  on  land  that  is  poorly  prepared,  no  amount  of  subsequent 
cultivation  will  entirely  remedy  the  defect. 
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SELECTION  OF  THE  RIGHT  VARIETY. 

Select  a  variety  that  is  known  to  be  adapted  to  your  section  and 
that  meets  the  requirements  of  the  market  in  which  it  is  to  be  sold. 
If  you  are  in  doubt  as  to  the  best  variety  to  grow,  consult  your  county 
agent.  The  following  list  includes  what  may  be  considered  the  lead- 
ing commercial  varieties  grown  in  the  United  States  at  the  present 
time: 

Early-maturing  varieties. — Irish  Cobbler  (fig.  1),  Triumph  (fig.  2),  Early  Ohio, 
Spaultling  No.  4  {Rose  No.  4). 

Medium  or  late  maturing  varieties. — Burbaiik.  Kusset  Burbunk,  Green  Moan- 
tain,  Rural,  Russet  Rural,  Pearl,  McCormick,  White  MeCormick,  Perfect  Peach- 
blow  {Red  McClure),  Charles  Downing  {Idaho  Rural),  Brown  Beauty. 


Fig.  1. — Upper  and  side  views  of  a  fair  type  of  Irish  Cobbler  seed  potato. 

The  Irish  Cobbler  is  grown  extensively  as  an  early  truck  crop  in  the 
Atlantic  Coast  States  north  of  Florida,  in  the  Louisville,  Ky.,  district, 
and  to  some  extent  in  the  Kaw  Valley  in  Kansas.  It  is  principally 
grown  for  seed  purposes  in  northern  Maine,  Vermont,  and  New 
York;  also  to  some  extent  in  Michigan,  Wisconsin,  Minnesota,  and 
North  Dakota ;  in  fact,  it  is  grown  more  or  less  in  practically  every 
State  in  the  Union. 

The  Triumph  is  extensively  grown  as  an  early  truck  crop  in  south- 
ern P^lorida,  Alabama,  Mississippi,  Louisiana,  Texas,  Oklahoma, 
and  Tennessee.  For  seed  purposes  it  is  grown  in  the  northern  part 
of  Maine,  Wisconsin,  Minnesota,  North  Dakota,  and  northwestern 
Nebraska.    It  thrives  best  in  a  cool  moist  climate. 

The  Early  Ohio  is  most  largely  grown  for  table  purposes  along  the 
Ohio  River  in  West  Virginia,  in  Ohio,  Illinois,  Missouri,  Wisconsin. 
Minnesota,  North  Dakota,  South  Dakota,  Nebraska,  Kansas,  and 
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Colorado.  The  seed-production  centers  are  in  the  Red  River  Valley 
in  Minnesota  and  North  Dakota,  and  to  some  extent  in  northern  Wis- 
consin and  Maine.  The  Early  Ohio  is  also  grown  to  a  lesser  extent  in 
other  sections. 

Spaulding  No.  4  is  grown  almost  exclusively  as  a  truck  crop  in  the 
central  and  northern  portions  of  Florida,  and  for  seed  purposes  in 
Aroostook  County,  Me.  A  variety  known  as  King  is  so  nearly  like 
Spaulding  No.  4,  if  not  identical  with  it,  that  it  is  frequently  substi- 
tuted for  it.  This  variety  is  grown  to  a  considerable  extent  in 
northern  Wisconsin  and  Minnesota,  and  to  a  less  extent  in  north- 
western Nebraska.  The  King  variety  seems  to  be  especially  well 
adapted  to  light  soils. 

The  Burbank  and  Russet  Burbank  are  grown  most  extensively  in 
Colorado  and  States  west  to  the  Pacific  ox>ast.     The  Russet  Burbank 


Fia.  2. — Extra-fine  specimens  of  Wisconsin  grown  Triumph  seed  potatoes. 

is  grown  to  some  extent  for  seed  purposes  in  the  north-central  portion 
of  Minnesota. 

The  varieties  belonging  to  the  Green  Mountain  group,  which  in- 
cludes the  Green  Mountain,  Gold  Coin,  Norcross,  and  Delaware,  are 
grown  most  extensively  in  the  New  England  States,  northern  New 
York,  on  Long  Island,  in  New  Jersey,  northwestern  Maryland  Penn- 
sylvania, northern  Wisconsin  and  Minnesota,  and  to  a  less  extent 
in  the  mountainous  sections  of  Virginia,  West  Virginia,  North  Caro- 
lina, and  South  Carolina.  These  varieties  are  especially  sensitive  to 
heat  and  drought,  and  should  be  planted  only  where  the  summer 
temperature  is  relatively  low  and  the  rainfall  ample.  They  are  heavy 
yielders  and  the  tubers  are  of  high  table  quality. 

The  Rural  and  Russet  Rural  varieties  represent  a  strong,  vigorous- 
growing  race  of  potatoes  embodying  such  varieties  as  the  Rural  New 
Yorker  No.  2,  Sir  Walter  Raleigh,  Carman  No.  3,  and  nimierous 
others.    They  are  grown  most  extensively  in  western  New  York, 
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Pennsylvania,  Ohio,  Michigan,  Indiana,  Illinois,  Wisconsin,  Minxw- 
sota,  and  Colorado.  The  Russet  Rural  is  an  especial  favorite  in 
Michigan  and  is  gaining  favor  in  New  York  and  Pennsylvania.  It 
is  grown  to  some  extent  as  a  fall  crop  in  mountainous  sections  of  the 
South. 

The  Pearl  variety  is  grown  most  extensively  for  table  purposes  in 
Colorado,  particularly  in  the  Greeley  district,  and  for  seed  purposes 
in  central  Wisconsin,  where  it  is  commonly  known  under  the  name 
of  Peerless. 

The  McCormick  variety  is  exclusively  grown  in  the  South  as  a  fall 
crop.  It  is  most  largely  grown  in  Maryland,  Virginia,  North  Caro- 
lina, South  Carolina,  Tennessee,  and  Georgia.  In  the  latter  States 
it  is  known  imder  the  names  of  Lookout  Mountain  and  Hoosier. 
It  is  especially  resistant  to  heat  and  drought  and  is  the  surest  late-crop 
variety  that  can  be  grown  in  the  South.  Unfortunately  it  is  a  deep- 
eyed,  low-quality  potato. 

The  White  McCormick  is  a  white-skinned  variety  having  the  same 
resistant  qualities  as  the  McCormick,  but  it  is  not  so  deep  eyed  and  is 
of  better  table  quality.    It  is  grown  in  the  same  localities. 

The  Perfect  Peachblow  {Red  McClure)  is  perhaps  the  least  ex- 
tensively grown  of  all  the  varieties  listed,  being  practically  restricted 
to  the  Carbondale  and  Eagle  districts  in  Colorado.  When  well 
grown  it  is  a  handsome  and  prolific  variety,  but  it  has  a  very  limited 
range  of  adaptability. 

The  Charles  Downing  {Idaho  Rural)  potato  is  grown  most  ex- 
tensively in  southern  Idaho,  in  which  region  it  is  oonmionly  spoken 
of  as  the  Rural  or  Idaho  Rural.  In  Colorado  it  is  usually  called  the 
Charles  Downing,  though  in  some  localities  where  recently  introduced 
it  is  called  Idaho  Rural.  It  was  observed  growing  in  northwestern 
Nebraska  in  1919.  '  The  variety  sets  a  heavy  crop  of  tubers  and  must 
have  a  good  supply  of  moisture  and  plant  food  if  a  large  percentage 
of  the  tubers  is  to  reach  marketable  size.  It  is  best  adapted  to  the 
irrigated  regions  of  the  West. 

Brown  Beauty  is  a  variety  that  has  become  very  popular  in  the 
San  Luis  Valley  in  Colorado.  It  is  a  heavy  producer  of  tubers  of 
medium  size. 

HIGH-GRADE  SEED  STOCK. 

High-grade  seed  stock  may  be  defined  as  seed  that  is  true  to  name, 
produced  by  strong,  healthy  plants  that  have  developed  a  goodly 
number  of  tubers  of  even,  marketable  size  and  uniform  shape,  and 
that  are  partially  unripe  when  harvested. 

The  boy  or  girl  who  fails  to  recognize  the  necessity  of  using  good 
seed  can  not  hope  to  produce  a  very  large  crop.  Recent  studies  have 
shown  that  there  is  a  very  considerable  variation  in  the  productive 
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capacity  of  different  strains  of  supposedly  high-grade  seed  of  the 
same  commercial  variety.  These  studies,  which  were  undertaken 
in  1919  by  the  United  States  Department  of  Agriculture  in  coopera- 
tion with  the  Wisconsin  Agricultural  Experiment  Station  at  their 
Spooner  branch  station^  showed  a  variation  in  the  yield  of  nine 
strains  of  Triumph  potatoes  ranging  from  116  to  almost  223  bushels 
of  marketable  tubers  per  acre,  or  a  difference  in  yield  of  107  bushels 
between  the  lowest  and  the  highest  producing  strains.  These  results 
are  not  at  all  unusual,  as  may  be  judged  from  some  tests  made  at  an 
earlier  date  by  the  Canadian  Department  of  Agriculture  on  their  ex- 
perimental farm  at  Kentville,  Nova  Scotia,  where  some  15  strains 
of  the  Garnet  Chili  potato  secured  from  as  many  different  growers 
in  various  parts  of  Nova  Scotia,  New  Brunswick,  and  Prince  Edward 
Island  were  tested  as  to  their  productiveness.  The  yields  ranged  from 
55^  to  236  bushels  of  marketable  potatoes,  or  a  variation  of  nearly 
181  bushels  per  acre.  Many  other  similar  examples  might  be  cited, 
but  these  should  serve  to  convince  us  that  there  may  be  just  as  great 
variations  in  the  productive  capacity  of  different  strains  of  potatoes, 
due  largely,  we  believe,  to  the  presence  of  heritable  diseases  in  the  seed 
stock,  as  between  the  milk  and  butter  yielding  capacities  of  individual 
milk  cows  of  the  same  breed.  For  more  detailed  information,  consult 
Farmers'  Bulletin  533,  entitled  "Good  Seed  Potatoes  and  How  to 
Produce  Them,"  and  Circular  No.  5  of  the  Office  of  Cotton,  Truck, 
and  Forage  Crop  Disease  Investigations,  entitled  "Growing  High- 
Grade  Potato  Seed  Stock." 

PLANT  FOOD  SUPPLY. 

A  maximum  crop  of  potatoes  can  be  produced  only  when  the  soil 
in  which  they  are.  grown  is  well  supplied  with  available  plant  food. 
If  a  good  clover,  alfalfa,  cowpea,  soy  bean,  or  other  leguminous  crop 
has  been  turned  under,  a  much  smaller  application  of  commercial 
fertilizers  or  barnyard  manures  will  be  necessary  than  if  the  pre- 
ceding crop  was  a  grain  crop.  In  the  early  truck-crop  sections  of  the 
South  many  of  the  growers  apply  a  ton  or  more  of  a  7-6-5  fertilizer  ^ 
to  the  acre.  The  southern  truck  grower  tries  to  start  his  early 
crop  as  quickly  as  possible  by  using  a  large  amount  of  nitrogen 
(usually  called  ammonia)  to  stimulate  stem  and  leaf  growth,  thereby 
securing  a  strong,  vigorous  plant.  As  a  rule,  fertilizer  applications 
in  the  South  vary  from  1,500  to  2,500  pounds  per  acre.    The  New 

^  The  common  way  of  stating  the  chemical  analyRls  of  a  commercial  fertilizer  is  to  give 
the  percentage  of  nitrogen  first,  then  (he  phosphoric  acid,  and  lastly  the  potash.  Thus, 
a  7-6-5  fertilizer  means  7  per  cent  of  nitrogen,  6  per  cent  of  phosphoric  acid,  and  5  per 
cent  of  potash. 
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Jersey,  Long  Island,  and  Maine  potato  growers  use  quantities 
equally  as  large  as  the  southern  growers,  but  with  slightly  different 
percentages  of  nitrogen,  phosphoric  acid,  and  potash. 

FERTILIZER  ANALYSES. 

The  following  standardized  fertilizer  analyses  are  recommended 
for  three  types  of  soil — sandy,  loam,  and  clay — in  the  southeastern, 
eastern,  and  western  sections  of  the  United  States : 

Tabi.k   I. — standard  fertilizer  mixtures,  shmrina   the   provortion  of  nitronen. 
phosphoric  acid,  and  potash  recommended  for  three  types  of  soil} 


Boll. 


Sandy. 
Loam.. 
Oay... 


Southeastern  States. 

Eastern 
States. 

WestccB 

StAtfl». 

Early  crop. 

Seoond. 

or  winter, 

crc^. 

Late  crop. 

Late  crop. 

7-4i-6 
6-8-6 
4-8^ 

2-10-6 
2-10-« 

5-8-7 

4-8-« 
4-8-4 

3-JO-l 
3-1^0 

1 

An  intelligent  choice  of  a  commercial  fertilizer  must  take  into  con- 
sideration the  previous  treatment  of  the  land  and  its  present  fertility. 
In  fields  where  previous  crops  of  potatoes  have  shown  a  tendency 
to  scab,  barnyard  manure  is  likely  to  increase  this  disease  and  in 
such  cases  should  be  used  sparingly  and  applied  to  the  crop  of  the 
preceding  year  rather  than  directly  to  the  potato  crop.  In  the  east- 
ern and  southeastern  sections  of  the  United  States  it  is  more  eco- 
nomical, as  well  as  more  desirable,  to  supplement  barnyard  manures 
with  a  light  application  of  a  low-grade  commercial  fertilizer  analyz- 
ing approximately  2  per  cent  of  nitrogen,  12  per  cent  of  phosphoric 
acid,  and  2  per  cent  of  potash.  If  the  land  is  known  to  be  well  sup- 
plied with  potash,  a  2-12-0  fertilizer  ^  will  serve  the  purp>ose.  The 
nitrogen  of  the  fertilizer  should  be  derived  from  nitrate  of  soda  or  sul- 
phate of  ammonia,  which  provides  this  plant  food  in  an  immedintely 
available  form  and  helps  to  start  the  plants  off  quickly.  The  high 
content  of  phosphoric  acid  supplies  the  deficiency  of  that  element  in 
the  manure,  and  the  2  per  cent  of  potash  furnishes  an  addition  of 
this  ingredient  welcome  to  the  potato  crop.  When  the  two  sources  of 
plant  food  are  used,  an  application  of  10  to  12  tons  of  farm  manure 
and  600  pounds  of  a  2-12-2  fertilizer  may  be  depended  upon  to  pro- 
duce satisfactory  results.  In  the  West,  where  the  soils  are  as  a  rule 
abundantly  supplied  with  phosphorus  and  potash  but  are  deficient  in 
nitrogen  and  humus,  barnyard  manures  supply  the  elements  neces- 
sary to  the  satisfactory  growth  of  the  potato  plant. 

*  See  the  footnote  on  p.  9. 
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MANNER  OF  APPLICATION. 

It  is  usually  preferable  to  apply  the  manure  to  fall-plowed  land 
in  the  late  winter  or  spring  and  disk  it  in  or  to  spring-plowed  land 
before  plowing.  Commercial  fertilizers  are  generally  applied  in  the 
drill  row  and  well  worked  into  the  soil  before  dropping  the  seed. 

When  machine  planters  having  a  fertilizer-distributing  attachment 
are  used  the  fertilizer  is  distributed  and  the  s€!ed  planted  at  a  single 
operation. 

SEED  DISINFECTION. 

The  disinfection  of  seed  potatoes  was  primarily  undertaken  for  the 
prevention  of  potato  scab,  but  it  has  since  been  found  that  when 
properly  done  it  is  also  effective  in  destroying  the  resting  stage  of 
the  black-scurf  ftmgus.*  The  disinfection  of  seed  potatoes  to  free 
them  from  potato  scab  and  black  scurf  is  recommended  as  a  general 


Fig.  3. — Two  2-ounce  Irish  Cobbler  potato  tubers  cut  In  two. 

practice,  though  it  will  not  prevent  either  the  scab  or  the  black  scurf 
when  it  is  present  in  the  soil  and  the  conditions  are  favorable  for  its 
growth.  The  seed  should  be  treated  before  it  is  cut.  The  treatment 
consists  in  immersing  the  tubers  for  a  period  of  one  to  two  hours  in 
a  corrosive-sublimate  or  formalin  solution.  The  corrosive-sublimate 
solution  is  more  effective  in  destroying  black  scurf  than  is  the  forma- 
lin and  should  be  employed  in  treating  seed  stock  infected  with  this 
disease.    The  solutions  are  made  as  follows : 

Corrosive-sublimate  solution. — Dissolve  4  ounces  of  corrosive  sublimate  in  2 
gallons  of  hot  water ;  then  add  28  gallons  of  water.  Soak  the  seed  tubers  from 
half  an  hour  to  two  hours.  The  length  of  treatment  should  be  varied  according 
to  the  condition  of  the  seed  stock.  If  it  is  firm  and  has  not  germinated  and 
has  any  considerable  amount  of  black  scurf  on  it,  give  the  longer  treatment.  On 
the  other  hand,  if  it  is  much  germinated  or  is  free  from  black  scurf  give  the 
shorter  period  of  treatment. 

=  Known  as  Rhizoctonia  Bolani, 
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Formalin  solution. — Use  1  pint  of  formalin  to  30  gallons  of  water.  Vary  the 
period  of  treatment,  as  advised  above. 

Corrosive  sublimate  is  an  extremely  poisonous  substance,  and  every 
precaution  should  be  taken  to  prevent  farm  animals  from  drinking 
the  solution.     Care  should  be  exercised  in  the  use  of  the  vessels 

afterwards  to  see  that 
they  are  thoroughly 
rinsed  out.  Being  a 
metallic  substance 
which  readily  attacb 
metals,  only  wooden. 
earthen,  or  concrete 
vessels  can  be  used 
safely.  Owing  to  the 
fact  that  a  consider- 
able quantity  of  the 
corrosive  sublimate  is 
absorbed  by  the  tu- 
bers and  the  contain- 
ers in  which  they  are 
placed,  the  strength 
of  the  corrosive  sub 
limate  is  quite  ma- 
terially reduced  with 
each  treatment ;  hence 
it  is  necessary  to  re- 
new the  solution  after 
three  or  four  lots  have 
been  treated  in  it. 

Fig.   4.— First  step   in    cutting   a   potato   tuber   into  seed     This    makes   it   a   lit- 

piece«  or  bcih.  ,  ^j^  ^^^^  troublcsome 

and  expensive  than  the  formalin  treatment,  for  the  strength  of  the 
latter  is  not  diminished.  Seed  potatoes,  to  be  eflfectively  treated, 
should  be  as  free  from  dirt  as  possible.  The  newly  treated  seed 
should  be  spread  out  to  dry  as  soon  as  removed  from  the  solution. 

QUANTITY  OF  SEED. 

Low  yields  are  frequently  due  to  the  use  of  seed  too  sparingly. 
According  to  the  Bureau  of  Crop  Estimates,  the  average  quantity 
of  seed  used  by  the  potato  growers  of  the  United  States  in  planting 
an  acre  of  potatoes  is  8.6  bushels.  It  is  believed  that  better  yields 
would  be  obtained  if  from  15  to  18  bushels  of  seed  per  acre  were 
used;  in  fact,  under  certain  conditions  there  is  every  reason  to  sup- 
pose that  a  still  larger  quantity  would  be  found  profitable* 
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SIZE  OF  SEED. 

As  a  result  of  many  experiments,  it  has  been  shown  rather  clearly 
that  a  good-sized  seed  piece  is  preferable  to  a  small-sized  one.  A 
seed  piece  containing  from  one  to  three  eyes  and  weighing  from 
1  to  2  ounces  (fig.  3)  will,  if  properly  spaced,  say,  12  to  14  inches, 
give  better  results  than  smaller  sized  pieces  cut  to  single  eyes  (figs.  4 
and  5).  The  small-sized  seed  pieces  are  more  liable  to  rot  if  the 
ground  is  cold  and  wet  after  they  are  planted  and  before  they  have 
germinated,  and  they  are  also  more  likely  to  dry  up  and  fail  to  germi- 
nate if  the  ground  is  very  dry  or  is  poorly  prepared.     The  smaller 


Fio.   5. — Completed   operation   In    cutting   the   potato   tuber   shown    In   figure  4   into 

slngle-eye  seed  pieces. 

the  size  of  the  seed  pieces  used,  the  more  thoroughly  must  the  seed 
bed  be  prepared  and  the  more  favorable  must  be  the  growing  condi- 
tions between  the  dates  of  planting  and  actual  germination  in  order 
to  secure  satisfactory  results 

CUTTING  THE  SEED. 

APPARATUS  USED  IN  CUTTING. 

In  cutting  the  tubers,  aim  to  make  the  cuts  at  right  angles  to  each 
other,  in  order  to  secure  blocky  rather  than  wedge-shaped  pieces 
(figs.  3  to  5).  Medium-sized  tubers,  or  those  running  from  2  to  5 
ounces  in  weight,  are  the  most  desirable  for  seed  purposes,  provided 
they  have  been  produced  by  healthy  and  productive  plants.  The 
labor  of  seed  cutting  may  be  materially  lessened  by  rigidly  fasten- 
18562°— 21 3 
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ing  the  cutting  knife  in  a  vertical  position  with  its  cutting  edge 
away  from  the  operator,  so  that  the  motion  in  cutting  is  a  drawing 
rather  than  a  pushing  one.  The  knife  may  be  fastened  in  a  2  by  4 
inch  piece  of  lumber.  Where  any  considerable  quantity  of  seed 
is  to  be  cut  it  will  pay  to  construct  a  cutting  box.  This  consists 
of  a  wooden  hopper  holding  a  barrel  or  so  of  seed  potatoes.  The 
bottom  of  the  cutting  box  is  inclined  forward  sufficiently  to  cause  the 
potatoes  to  roll  to  the  front,  where  they  pass  through  the  opening 
into  a  small  shallow  tray  as  the  tubers  are  removed  by  the  operator  for 

cutting.  The  knife 
in  this  case  is  fas- 
tened to  the  tray. 
The  cutting  box  is 
sufficiently  elevated 
to  permit  beneath  the 
knife  the  attachment 
of  a  sack  into  which 
the  cut  seed  falls 
(fig.  6). 

HANDLING  THE  CUT 
SEED. 

When  the  seed  is 
planted  soon  after  it 
is  cut,  there  is  little, 
if  any,  need  of  spe- 
cial treatment  except 
that  when  a  planter 
is  to  be  used  the  ma- 
chine will  handle  the 

Fio.  6. — A  Kerd-cutting  Itox  which  greatly  reduces  the  labor       Seed    picCCS    better    if 
of  cutting  seed  poUtoes.  ^j^^y   ^^^   j^^^^   ^j^j^ 

land  plaster,  flowers  of  sulphurf  or  air-slaked  lime  (fig.  7).  Where 
large  acreages  are  to  be  planted  it  is  often  necessary  to  cut  the  seed 
considerably  in  advance  of  the  date  of  planting.  In  such  cases  the 
proper  curing  of  the  seed  is  a  very  important  procedure.  The  im- 
proper handling  of  freshly  cut  seed  has  often  been  responsible  for 
poor  stands  which  have  been  thought  by  the  growers  to  be  due  to 
poor  seed.  When  not  intended  for  immediate  planting  freshly  cut 
seed  should  be  stored  in  open  crates  or  spread  out  in  a  thin  layer  on 
the  storage-house  floor  or  in  a  shed  or  barn  and  turned  over  once  or 
twice  during  the  first  24  hours  and  at  least  once  a  day  for  the  next 
two  or  three  days  or  until  the  cut  surfaces  have  become  dry.  The 
use  of  an  absorbent,  such  as  land  plaster  or  flowers  of  sulphur, 
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assists  in  the  drying  process.  When  freshly  cut  seed  is  stored  in 
bulk  it  quickly  develops  enough  heat  to  injure  germination  oi*  to 
prevent  it  entirely.  It  is  also  very  injurious  to  expose  freshly  cut 
seed  to  direct  sunlight.  An  exposure  of  an  hour  or  two,  if  the  day 
is  warm,  is  often  sufficient  to  affect  very  seriously  its  germinating 
qualities. 

PLANTING  THE  SEED. 

The  depth  at  which  the  seed  pieces  should  be  planted  is  directly 
dependent  upon  the  character  of  the  soil  and  the  season  of  the  year  in 
which  the  crop  is  planted.    In  light  sandy  soils  plant  the  early  crop 


Fig.  7. — Planting  cut  seed  potatoes  with  a  1-row  2-borse  planter  at  Spooner,  Wis. 

3  to  4  inches  deep  and  the  late  crop  4  to  5  inches  deep.  On  heavy  types 
of  soil  plant  early  varieties  from  2  to  3  inches  deep  and  late  ones  3  to  4 
inches  deep. 

The  distance  at  which  the  crop  should  be  planted  for  best  results 
is  largely  governed  by  the  variety  grown,  the  fertility  of  the  soil,  and 
the  normal  moisture  supply.  Early  varieties,  such  as  the  Irish  Cob- 
bler, Triumph,  and  Early  Ohio,  may  be  planted  in  rows  from  30  to  34 
inches  apart  and  from  10  to  12  inches  apart  in  the  row.  Late  varieties, 
such  as  the  Green  Mountain  and  the  Rural,  are  ordinarily  planted  in 
rows  34  to  36  inches  apart,  with  plants  spaced  12  to  14  inches  apart 
in  the  row. 
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In  regions  where  the  crop  is  grown  under  irrigation  and  ridging 
is  a  necessity,  the  distance  between  the  rows  may  be  as  great  as  42 
inches.  Likewise,  in  sections  where  the  rainfall  is  light,  as  in  the 
semiarid  regions  of  the  West,  and  irrigation  water  is  not  available, 
the  rows  are  frequently  48  inches  apart  and  the  plants  in  the  row 
from  24  to  36  inches  apart. 

TIME  OF  PLANTING. 

The  early  crop  should  be  planted  as  soon  as  danger  from  killing 
frosts,  after  the  crop  is  up,  is  past  and  the  condition  of  the  soil  will 
permit.  The  soil  should  be  in  a  good  friable  condition.  It  should 
never  be  planted  when  it  is  wet  enough  to  be  sticky ;  neither  should  it 
be  planted  before  it  has  been  sufficiently  pulverized  to  put  it  in  good 
physical  condition  to  receive  the  seed.  In  the  South  the  risk  from 
late  spring  frosts  is  an  ever-present  menace,  and  the  grower  is  obliged 
to  take  certain  risks  in  order  to  bring  his  crop  to  marketable  maturity 
at  as  early  a  date  as  possible.  In  the  North  it  is  usually  not  possible 
to  plant  too  early,  because  as  a  rule  the  soil  can  not  be  put  in  proper 
condition  to  receive  the  crop.  In  the  South  early  crop  planting  may 
begin  the  latter  part  of  November  in  southern  Florida,  ending  in 
early  April  in  Maryland  and  Delaware.  In  the  Northern  States  the 
early  crop  is  planted  from  the  latter  part  of  March  to  the  latter  part 
of  May.  Late-crop  planting  begins  in  the  North  in  May  and  extends 
into  the  early  part  of  September  in  the  extreme  South. 

CROP  PERIODS. 

Seasonally  speaking,  potato  planting  may  be  divided  into  four 
more  or  less  distinct  crop  periods,  viz,  (1)  the  early  (or  truck)  crop 
of  the  South,  (2)  the  early  crop  of  the  North,  (3)  the  late  crop  of  the 
North,  and  (4)  the  late  crop  of  the  South;  in  fact,  the  late  crop  of 
the  South  might  be  subdivided  into  the  production  of  second-crop 
potatoes  and  late  or  fall  crop  potatoes.  The  early  (or  truck)  crop  of 
the  South  is  largely  marketed  in  the  North  and  West,  whereas  the 
early  crop  of  the  North  is  largely  grown  to  supply  local  markets. 
The  late  crop  of  the  North  is  grown  for  fall,  winter,  and  spring  con- 
sumption and  is  widely  distributed.  Much  of  the  late  crop  grown  in. 
the  South  is  marketed  locally.  Virginia  and  Maryland  may  be  re- 
garded as  exceptions  to  the  above  statement. 

Second-crop  production  in  the  South  is  of  special  interest  to  potato 
growers,  because  it  really  involves  two  quite  distinct  practices.  The 
first  consists  in  the  growing  of  a  second  crop  from  seed  obtained  from 
the  first  crop.  This  in  our  judgment  is  the  only  true  second-crop  potato 
production.  The  second  practice  consists  in  planting  seed  of  the  pre- 
ceding year's  crop  (generally  northern-grown  seed)  that  has  been 
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held  over  in  cold  storage  until  required  for  use.  This  practice  does  not 
differ  essentially  from  that  involved  in  the  growing  of  a  late  southern 
crop,  except  that  it  is  usually  grown  to  furnish  seed  stock  for  the 
next  season's  crop.  The  chief  points  of  interest  to  the  potato  grower 
in  the  production  of  second-crop  potatoes  from  seed  produced  by  the 
early  crop  are  those  pertaining  to  the  handling  of  the  seed  and  the 
localities  where  the  crop  is  grown.  The  bulk  of  real  second-crop 
potatoes  is  produced  in  Oklahoma,  Arkansas,  Texas,  and  to  some 
extent  in  Louisiana.  In  other  localities,  as  in  the  celebrated  Louis- 
ville (Ky.)  district,  North  Carolina,  South  Carolina,  Virginia,  and 
Maryland,  the  second  crop  is  grown  usually  from  stock  held  over 
from  the  preceding  year.  The  most  interesting  feature,  however,  is 
that  of  the  handling  of  the  seed  of  the  first  crop.  The  following  six 
practices  have  their  advocates  in  Oklahoma  and  Arkansas : 

Practice  No.  i. — ^The  first  and  apparently  most  general  practice  Is  that  of 
planting  the  small  or  imsalable  potatoes,  reaUy  the  culls,  from  the  first  crop 
immediately  in  the  furrow  made  in  harvesting  these  tubers,  or  of  plant- 
ing them  on  some  previously  prepared  piece  of  land.  This  practice  has  the 
disadvantage  of  a  slow  and  Imperfect  germination,  making  necessary  the  keep- 
ing down  of  weed  growth  on  the  land  during  the  time  between  planting  and  the 
actual  appearance  of  the  plants  above  ground;  or  else,  as  frequently  happens, 
the  land  gets  weedy  during  this  period. 

Practice  No.  2. — This  practice  differs  from  No.  1  in  one  respect:  Instead  of 
planting  the  culls  immediately  where  they  are  to  grow,  a  trench  is  opened  up 
with  a  plow  by  throwing  out  one  or  more  furrows  in  either  direction.  This 
trench  is  filled  to  a  depth  of  4  to  6  inches  with  the  cull  potatoes  intended  for 
seed  purposes,  after  which  the  soil  is  thrown  back  over  them.  They  are  left 
In  this  condition  until  wanted  for  planting,  which  is  usually  three  to  five 
weeks,  when  the  soil  is  thrown  back  and  the  potatoes  sorted  over.  Only  those 
that  show  sprouts  should  be  .selected  for  seed  purpost»s,  thus  insuring  a  quick 
germination  and  a  good  stand  of  plants.  The  only  drawback  to  this  practice 
that  has  come  to  our  attention  is  that  when  the  weather  is  wet  and  the  tem- 
perature high  there  is  likely  to  be  a  heavy  loss  from  tuber  rots.  By  selecting  a 
well-drained  piece  of  land  and  covering  the  tubers  with  a  fairly  heavy  layer  of 
soil,  much  of  this  loss  can  be  avoided. 

Practice  No.  3. — This  practice  differs  from  the  other  two  in  that  the  seed 
tubers  are  spread  out  on  the  ground  in  some  shaded  place,  as  under  the  house, 
in  a  shed,  or  under  a  tree,  where  they  are  allowed  to  remain  for  three  to  five 
weeks  before  planting.  This  allows  the  grower,  as  in  practice  No.  2,  to  select 
for  seed  purposes  only  those  tubers  which  show  signs  of  sprouting. 

Practice  No.  4. — This  practice  differs  from  No.  3  in  but  one  detail,  which  Is 
that  the  tubers  are  covered  with  a  layer  of  straw  or  other  coarse  material 
which  protects  them  from  the  light  and  to  some  extent  lessens  loss  of  moisture. 
Some  growers  keep  this  protective  covering  moist,  claiming  that  more  satis- 
factory results  are  thereby  obtained. 

Practice  No.  5. — This  practice  is  comparatively  new.  It  consists  in  immedi- 
ately placing  the  seed  potatoes  from  the  first  crop  in  cold  storage,  where  they 
are  held  at  a  temperature  ranging  from  32°  to  34**  F.  for  two  to  four  weeks, 
after  which  they  are  taken  out  and  allowed  to  warm  up  for  a  week  or  two  be- 
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fore  planting.    The  effect  of  the  low  temperature  on  the  newly  harvested  tubers 
is  to  shorten  the  normal  rest  period  and  thus  hasten  germination. 

Practice  No.  6. — This  practice  may  be  and  is,  to  some  extent  at  least,  combined 
with  each  of  the  preceding  ones.  It  consists  of  clipping  off  the  seed  ends  or 
other  portions  of  the  skin  of  small  tubers  instead  of  planting  them  whole.  By 
this  practice  it  is  claimed  that  earlier  and  better  germination  can  be  secured 
than  where  the  surface  of  the  tuber  Is  not  mutilated.  When  the  seed  potato  is 
cut  the  same  result  is  attained.  The  actual  effect  of  removing  the  skin  or  cut- 
ting the  tuber  Is  that  of  expediting  the  loss  of  moisture,  which  seems  to  r^ult 
in  a  greater  activity  of  the  life  processes  of  the  plant,  thereby  Inducing  an 
earlier  germination. 

One  general  criticism  applies  to  all  of  the  practices  mentioned,  and 
that  is  that  it  is  just  as  important  to  save  good  seed  from  the  first  crop 
as  it  is  from  the  late  one  for  the  planting  of  the  early  crop.    The 


Fig.  8. — First  deep  cultivation  of  potatoes  with  a  2-horse  riding  cultivator,  Churchland,  Va. 

practice  of  planting  the  culls  should  be  regarded  as  an  unprofitable 
one,  from  whatever  angle  it  is  viewed. 

Practices  Nos.  3  and  4  combined  with  No.  6  are  considered  most 
satisfactory. 

GOOD  TILLAGE. 

OBJECTS  OF  TILLAGE. 

The  objects  of  tillage  are  to  prevent  weed  growth,  conserve  moisture, 
aerate  the  soil,  increase  the  available  supply  of  plant  food,  and  stimn- 
late  root  action.  The  aim  of  the  grower  should  be  to  keep  the  surface 
soil  loose  and  open  from  the  time  of  planting  the  crop  until  the 
damage  from  root  injury  is  greater  than  the  benefit  derived  by  the 
plant  from  the  loosening  of  the  surface  soil.    Much  hand  hoeing  may 
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be  avoided  by  early  cultivations  with  a  spike-tooth  harrow- or  a  weeder 
run  lengthwise  of  the  rows.  Cultivation  may  be  continued  with  the 
harrow  until  after  the  plants  are  well  above  ground,  provided  it  is  so 
constructed  that  the  teeth  can  be  slanted  backward.  As  soon  as  the 
plants  are  up  they  should  receive  as  deep  a  cultivation  as  it  is  possible 
to  give  (fig.  8).  At  this  stage  of  development  the  cultivator  can  be 
run  quite  close  to  the  plants  without  injury  to  them.  The  next  culti- 
vation should  be  shallower  and  farther  from  the  plants.  The  same 
rule  should  be  observed  for  each  subsequent  cultivation.  Frequency 
of  tillage  should  be  governed  by  seasonal  conditions.  A  safe  general 
rule  to  follow  is  to  cultivate  the  crop  whenever  the  soil  needs  it — ^that 
is,  whenever  a  crust  forms  on  the  surface  or  weeds  begin  to  grow. 
Weeds  should  never  be  permitted  to  take  possession  of  the  land. 


PiQ.  9. — First  culLlvaUon  of  potatoes  Just  before  the  plants  break  through  the  ground. 
The  loose  soU  is  ridged  up,  as  shown  in  figure  10. 

COMPARISON  OF  RIDGE  AND  LEVEL  CULTURE. 

Two  rather  distinct  cultural  practices  obtain  in  the  growing  of  a 
potato  crop,  viz,  the  ridge  method  and  the  level-culture  method.  In 
the  ridge  method  the  soil  after  each  cultivation  between  the  rows 
(fig.  9)  is  ridged  up  around  the  plants  by  means  of  a  wing  or  disk 
potato  hoe,  which  pushes  or  throws  the  soil  up  around  the  plants 
(fig.  10).  In  the  level-culture  method  the  aim  is  to  keep  the  soil  level, 
or  nearly  so.  Generally  at  the  last  cultivation  the  side  shovels  are 
set  so  as  to  throw  some  soil  toward  the  plants,  to  protect  the  tubers 
near  the  surface  from  sunburn.  The  ridge  method  is  practiced  in 
Maine  and  certain  other  parts  of  New  England,  New  York,  Pennsyl- 
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vania  in  part,  the  South  generally,  and  the  irrigated  sections  of  the 
West.  Level  culture  is  largely  practiced  in  Ohio,  Indiana,  Michi- 
gan, Wisconsin,  Minnesota,  and  the  Dakotas.  With  the  ridge  sys- 
tem of  culture,  cultivation  can  be  continued  somewhat  later  in  the 
season  than  with  level  culture,  because  few  of  the  roots  of  the  ridged 
plants  extend  beyond  the  ridge;  hence  tillage  in  the  center  of  the 
row  and  ridging  up  the  loose  soil  does  not  injure  the  roots,  as  in 
level  culture,  where  they  spread  out  through  the  adjacent  soil. 


Fig.  10. — Ridging  the  soil  with  a.  2-row  disk  potato  hoe,  Aroostook  County,  Me. 

POTATO  DISEASES. 

For  the  sake  of  convenience,  the  common  diseases  of  the  potato  are 
presented  in  tabular  form,  and  the  nature  of  the  injury  and  remedy 
or  preventive  measure  to  employ  are  indicated.     (Table  II.) 

Table  II. — Common  dUeasen  of  the  potato;  also  preventive  mcnaurest. 


Name  of  the  disease. 

Injury  to— 

Remedy  or  preventive  measures. 

Early-blight     

Leaves  of  the  plant 

Leaves,  stems,  and  tubers. . . 

Roots,  stem,  and  tubers 

do 

Spray  with  Bordeaux  mixture. 

Late-blight 

Spray  with  Bordeaux  mixture:  plant  disease-free 

Fusarium  blight 

Rhizoctonia 

seed. 
Plant  clean  seed;  rotate  crops. 
Plant  clean  or  disinfected  seed.o 

Veisticillium  wilt. 

Stem  and  tubers 

Plant  disease-free  seed;  rotate  crops. 
Plant  disease-free  seed. 

Mosaic 

Foliage, stem,  and  tubers. . . 
Leaves, stems,  and  tubers. . . 
Tubers  and  to  some  degree 
the  roots. 

Leaf-roll 

Do. 

Common  scab 

Disinfect  the  seed  tubers  as  previoi'sly  directed 
and  avoid  soils  known  to  produce  scabby 
potatoes. 

"  Detailed  directions  for  potato-seed  treatment  will  be  found  in  Circular  No.  3  of  the 
Office  of  Cotton,  Truck,  and  F^'orage  Trop  Disease  InvestigationK.  Potato  diseases 
are  dlscussod  in  Farmers'  Bulletin  .544,  ontltl^d  "  Potato  Tuber  Diseases,"  while  directions 
for  spraying  arc  given  in  Farmers'  Bulletin  868,  entitled  "  How  to  Increase  the  Potato 
Crop  by  Spraying." 
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INSECT  AND  EELWORM  PESTS. 

The  potato  has  its  full  share  of  insect  pests.  Some  of  these  ene- 
mies attack  the  foliage  or  the  stem  of  the  plant,  while  others  attack 
the  roots  and  the  tuber.  For  the  sake  of  convenience  they  may  be 
divided  into  the  following  groups:  (1)  Chewing,  (2)  sucking,  and 
(3)  piercing  or  tunneling  insects.  The  first  division  includes  the 
Colorado  potato  beetle,  the  old-fashioned  potato  beetle,  or  blister 
beetle,  and  the  flea  beetle.  The  second  division  includes  the  plant 
louse,  or  aphid,  and  the  apple  leafhopper.  The  third  division  em- 
braces flea-beetle  larvae,  the  potato  tuber  moth,  and  the  eelworm* 
Tb'^  latter,  however,  is  an  animal  rather  than  an  insect  parasite. 

1  he  first  two  leaf -chewing  insects  are  easily  controlled  by  spray- 
ing the  plants  with  arsenical  poisons.  The  flea  beetle  is  more  diffi- 
cult to  control,  as  it  eats  very  much  less  of  the  foliage.  It  is  most 
effectively  controlled  by  keeping  the  foliage  well  covered  with  Bor- 
deaux mixture  to  which  an  arsenical  poison  has  been  added.  The 
Bordeaux  spray  acts  as  a  repellent  by  making  the  foliage  distasteful 
to  the  flea  beetle. 

The  plant  louse  and  apple  leafhopper,  on  account  of  the  way  they 
obtain  their  nourishment  from  the  plant — that  is,  by  sucking  its 
juices— ca^i  not  be  destroyed  by  applying  poison  to  the  foliage.  The 
only  effective  way  of  controlling  these  two  pests  is  by  thoroughly 
spraying  the  plants  with  a  contact  insecticide,  such  as  nicotine- 
sulphate  solution  (40  per  cent  nicotine)  or  with  kerosene  emulsion.* 
Effective  control  of  these  two  insect  pests  is  largely  dependent  upon 
the  early  spraying  of  the  plants  and  the  thoroughness  with  which 
the  work  is  done.  To  be  effective  the  under  side  of  the  leaves  must 
be  more  thoroughly  sprayed  than  the  upper,  because  the  insects  con- 
gregate on  the  lower  side.  The  apple  leafhopper  is  a  comparatively 
new  potato  insect  pest,  at  least  it  has  only  recently  attracted  the 
attention  of  the  entomologist  and  the  potato  grower.  It  is  claimed 
that  thorough  spraying  with  Bordeaux  mixture  in  connection  with 
nicotine-sulphate  solution  (40  per  cent  nicotine)  serves  as  a  repellent. 

Injury  from  these  two  pests  is  largely  confined  to  the  northeastern 
United  States.  The  apple  leafhopper  is  especially  troublesome  in 
the  Middle  West. 

The  potato  tuber  moth  is  largely  restricted  to  California.  It  at- 
tacks leaves,  stems,  and  tubers  and  in  some  localities  causes  very 
material  loss.    Preventive  measures,  such  as  crop  rotation,  destruc- 

*  Nicotine-sulphate  solution  (40  per  cent  nicotine)  may  be  used  at  the  rate  of  1  pint 
to  100  gallons  of  water.  Kerosene  emulsion  is  made  by  dissolving  one-half  pound  of 
bard  soap  or  whale-oil  soap  in  a  gallon  of  boiling  hot  water  and  when  still  hot  adding  2 
pillons  of  kerosene  oil.  This  mixture  should  be  churned  Into  itself  by  means  of  a  small 
band  pump  until  the  solution  is  completely  emulsified.  (For  fuller  information  upon 
this  subject,  consult  Farmers'  Bulletin  856.  entitled  **  Control  of  Diseases  and  Insect 
Enemies  of  the  Home  Vegetable  Garden/*  p.  8.) 
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tion  of  old  potato  plants,  and  prompt  harvesting  and  disposal  or 
storage  of  the  crop  as  soon  as  dug,  help  to  minimize  the  injury. 
Tubers  containing  the  larvse  of  the  tuber  moth  or  that  carry  eggs 
on  their  surface  when  stored  should  be  fumigated  with  carbon 
disulphid  at  least  twice,  to  prevent  further  increase  of  the  insects 
as  well  as  the  destruction  of  those  present  in  or  on  the  tuber.  For 
fuller  information  consult  United  States  Department  of  Agriculture 
Bulletin  427,  entitled  "  The  Potato  Tuber  Moth  "  (p.  50). 

The  eelworm  is  an  animal  parasite.  It  is  widely  distributed,  but 
as  a  rule  is  not  a  serious  pest  of  potatoes  except  in  certain  portions 
of  the  Pacific  coast  region,  particularly  in  parts  of  California,  and 
in  the  Southern  States.  As  the  eelworm  lives  over  in  the  roots  of 
many  plants  and  confines  its  attacks  to  the  roots  and  tubers  of  the 
potato  plant,  it  is  not  possible  to  destroy  it  with  arsenical  poisons  or 
contact  sprays.  Crop  rotations,  soil  sanitation,  and  the  use  of  clean 
seed  are  recommended  as  preventive  measures. 

SPRAYING  THE  PLANTS. 

SPRAY  MIXTURES. 

Strong,  vigorous  potato  plants  are  dependent  in  no  small  measure 
upon  the  degree  of  protection  given  them  by  thorough  spraying  with 
fungicides  or  insecticides,  or  both,  throughout  the  growing  season. 
Spray  with  Bordeaux  mixture  for  the  control  of  early-blight  and 
late-blight.  Begin  spraying  the  plants  with  Bordeaux  mixture  as 
soon  as  they  are  6  to  8  inches  high.  Add  Paris  green,  arsenate  of 
lead,  arsenate  of  calcium,  or  arsenite  of  zinc  to  the  Bordeaux  spray 
whenever  the  bugs  become  injurious.  An  acre  of  potatoes  can  be 
easily  sprayed  by  hand,  but  if  a  power  sprayer  is  available  it  will  be 
found  more  economical  to  use  it.  Of  the  strictly  hand  sprayers,  the 
auto-spray  and  the  knapsack  sprayer  are  the  best  types.  The  barrel 
spray  pump  is  the  most  efficient  hand-operated  spray  apparatus.  It 
requires  two  men  to  operate  it  satisfactorily.  Where  the  early-blight 
and  the  late-blight  do  not  prevail,  spraying  with  Bordeaux  mixture 
is  unnecessary. 

The  formulas  for  Bprdeaux  mixture,  arsenical  poisons,  etc.,  are  as 
follows : 

Bordeaux  mixture. — Dissolve  5  pounds  of  copper  sulphate  in  20  gallons  of 
water.  Slake  5  pounds  of  Ume  in  water  and  dilute  to  20  gallons.  Pour  the 
copper  sulphate  and  lime  solutions  together,  stirring  thoroughly.  Add  water 
to  make  50  gallons. 

Arsenical  poisons. — (1)  Paris  green,  8  to  12  ounces;  slaked  lime,  2  pouDds; 
water  to  make  50  gallons. 

(2)  Arsenate  of  lead  paste,  3  to  5  pounds ;  water  to  make  50  gallons. 

(3)  Arsenite  of  zinc,  1  to  2  pounds ;  water  to  make  50  gallons. 
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Contact  insecticides. — Nicotine-sulphate  solution  (40  per  cent  nicotine) :  1  pint 
to  100  gallons  of  water. 

Kerosene  emulsion :  One-half  pound  of  hard  soap  or  whale-oil  soap ;  1  gallon 
of  boiling  water ;  2  gallons  of  kerosene  oiL    Dilute  to  50  gallons. 

Gaseous  insecticide. — Carbon  disulphid :  2  pounds  to  1,000  cubic  feet  Expose 
48  hours. 

When  the  Paris  green  is  used  with  the  Bordeaux  mixture,  no  fur- 
ther lime  is  necessary. 

NUMBER  OP  SPRAYINGS. 

Spray  as  often  as  may  be  necessary  to  keep  the  foliage  well  covered 
with  fungicides  or  insecticides  as  long  as  there  is  apparent  danger. 
This  may  be  two,  four,  six,  eight,  or  more  times,  depending  on 
whether  one  is  in  a  late-blight  infected  area  and  if  the  season  is 
favorable  to  the  development  of  the  disease.  A  serious  infection  of 
late-blight  has  been  observed  after  September  15  in  western  New 
York. 

When  full  grown  it  will  require  from  100  to  125  gallons  of  Bor- 
deaux mixture  to  cover  the  foliage  of  an  acre  of  plants  thoroughly. 

ROGUING  AND  SELECTING  FOR  SEED. 

Where  it  is  possible  to  produce  good  seed  potatoes — that  is,  in 
localities  where  the  climatic  conditions  are  favorable  to  the  develop- 
ment of  good  strong  seed  stock — a  portion  or  all  of  the  acre  should 
be  carefully  gone  over  during  the  growing  season  and  all  diseased 
or  weak  plants  or  mixtures  pulled  out.  Especially  promising  look- 
ing plants  should  be  marked  and  dug  separately  before  the  rest 
are  harvested.  The  progeny  of  these  plants  should  be  kept  for 
seed.  The  best  of  these  selections  should  be  saved  the  following 
year  and  should  eventually  furnish  high-grade  seed  stock  for  the 
acre  plat  (fig.  11).  High-grade  seed  stock  can  be  maintained  only 
through  a  continuous  process  of  selection  (fig.  12). 

HARVESTING  THE  CROP. 

The  easiest  way  to  harvest  the  crop  is  to  dig  it  with  a  horse-drawn 
elevator  digger  (fig.  13).  The  next  easiest  is  to  use  a  digger  plow, 
with  rocking  fingerlike  attachment,  to  separate  the  tubei^  from  the 
soil.  It  is  less  easy  to  plow  them  out  with  a  1  or  2  horse  tumplow, 
and  the  hardest  way  from  a  physical-labor  standpoint  is  to  dig  them 
by  hand  (fig.  14). 

Seed  for  next  year's  crop  should  be  selected  at  digging  time.  Avoid 
all  inferior-looking  tubers,  and,  as  far  as  may  be,  take  tubers  from 
productive  plants  only.  Slat  crates  make  very  convenient  receptacles 
for  the  storing  of  seed  potatoes.    After  selecting  the  desired  quantity 
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of  seed,  the  remainder  of  the  crop  may  be  all  picked  up  together  and 
put  into  the  storage  house  or  cellar  for  sorting  later,  or  graded  into 
marketable  and  unmarketable  stock  and  sold  direct  from  the  field. 

GRADING. 

The  establishment  of  standard  potato  grades  is  an  outcome  of  the 
late  World  War.  We  now  have  three  standard  grades  of  potatoes: 
IT.  S.  Grade  Fancy ;  U.  S.  Grade  No.  1 ;  and  U.  S.  Grade  No.  2.  The 
first  has  recently  been  established  to  meet  the  demands  of  certain 

western  growers  who 
widi  to  put  up  a 
fancy  or  select  grade 
of  potatoes. 

The  following  de- 
scription of  these 
grades  is  taken  from 
United  States  De- 
partment of  Agri- 
culture  Circular  96, 
prepared  by  Hartley 
E.  Truax: 

U.  S.  Grade  Fancy.— 
This  grade  shall  con- 
sist of  sound  potatoes 
of  one  variety  which  are 
mature,  bright,  smooth, 
well  shaped,  free  from 
dirt  or  other  foreign 
matter,  frost  injury, 
sunburn,  second  growth, 
growth  cracks,  cuts, 
scab,  blight,  soft-rot, 
dry-rot,  and  damage 
caused  by  disease,  in- 
sects, or  by  mechanical 
•  Fig.  11. — Selecting  well-shaped  potato  tubers  in  the  field.       or    other    means.      The 

range  in  size  shall  be 
stated  in  terms  of  minimum  and  maximum  diameter  or  weight  foUowing  the 
grade  name,  but  in  no  case  shall  the  diameter  be  less  than  2  inches. 

In  order  to  allow  for  variations  incident  to  commercial  grading  and  handling. 
5  per  centum  by  weight  of  any  lot  may  vary  from  the  range  in  size  stated, 
and,  in  addition,  3  per  centum  by  weight  of  any  such  lot  may  be  below  the  re- 
maining requirements  of  this  grade ;  but  not  more  than  one-tliird  of  such  3 
per  centum,  that  is  to  say,  not  more  than  1  per  centum  by  weight  of  the  entire 
lot  may  have  the  flesh  injured  by  soft-rot 

U.  S.  Grade  No.  i. — This  grade  shall  consist  of  sound  potatoes  of  similar 
varietal  characteristics  which  are  practically  free  from  dirt  or  other  foreign 
matter,  frost  injury,  sunburn,  second  growth,  growth  cracks,  cuts,  scab,  blight, 
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soft-rot,  dry-rot,  and  damage  caused  by  disease,  Insects,  or  mechanical  or  other 
means. 

The  diameter  of  the  potatoes  of  the  round  varieties  shall  not  be  less  than  IJ 
inches,  and  of  potatoes  of  long  varieties,  1}  inches. 

In  order  to  allow  for  variations  Incident  to  commercial  grading  and  handling, 
5  per  centum  by  weight  of  any  lot  may  be  under  the  prescribed  size,  and,  In  ad- 
dition, 6  per  centum  by  weight  of  any  such  lot  may  be  below  the  remaining  re- 
quirements of  this  grade;  but  not  more  than  one-third  of  such  6  per  centum, 
that  is  to  say,  not  more  than  2  per  centum  by  weight  of  the  entire  lot,  may 
have  the  flesh  injured  by  soft-rot 

U.  S.  Grade  No.  2. — This  grade  shall  consist  of  potatoes  of  similar  varietal 
characteristics  which  are  practically  free  from  frost  Injury  and  soft-rot  and 


Fig.   12. — Studying  type  specimens  of  potatoes,  an  essential  in  learning  the  good  as 
well  as  the  undesirable  characteristics  of  a  variety. 

which  are  free  from  serious  damage  caused  by  sunburn,  cuts,  scab,  blight,  dry- 
rot,  or  other  disease,  insects,  or  mechanical  or  other  means. 

The  diameter  of  potatoes  of  this  grade  shall  not  be  less  than  li  inches. 

In  order  to  allow  for  variations  incident  to  commercial  grading  and  handling, 
5  per  centum  by  weight  of  any  lot  may  be  under  the  prescribed  size,  and,  in 
addition,  6  per  centum  by  weight  of  any  such  lot  may  be  below  the  remaining 
requirements  of  this  grade ;  but  not  more  than  one-third  of  such  6  per  centum, 
tliat  is  to  say,  not  more  than  2  per  centum  by  weight  of  the  entire  lot,  may  have 
the  flesh  Injured  by  soft-rot. 

STORAGE. 

The  object  of  storing  any  product  is  to  preserve  its  quality  during 
as  long  a  period  as  may  be  necessary  or  possible  in  order  to  permit 
its  disposal  at  the  most  advantageous  time.  The  temperature  best 
suited  to  the  proper  preservation  of  potatoes  is  one  ranging  from 
32*^  to  40°  F.    In  regions  where  the  powdery  dry-rot  occurs  a  tem- 
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perature  of  33°  to  36°  F.  holds  the  disease  in  check  better  than  a 
higher  one. 

Do  not  store  potatoes  in  large  piles  when  they  are  moist  or  covered 
with  moist  earth,  as  they  quickly  develop  sufficient  heat  to  injure  the 
vitality  of  the  tubers.  If  through  unfavorable  weather  conditions 
it  becomes  necessary  to  store  potatoes  when  they  are  wet  and  dirty, 
spread  them  out  in  a  thin  layer  until  they  have  become  dry,  after 
which  they  may  be  piled  up.  It  is  not  desirable  to  store  potatoes  to 
a  greater  depth  than  6  feet. 


Fig.   13. — A  horse-drawn  elevator  potato  digger.     This  implement   harvests  the  croR 
leaving  the  tubers  on  the  surface  of  the  ground. 

Potatoes  intended  for  table  use  should  always  be  stored  in  a 
darkened  cellar  or  storage  house.  Exposure  to  light  quickly  injures 
the  quality  of  the  potato  for  food  purposes. 

SUMMARY. 

The  average  production  of  potatoes  in  the  United  States  during 
the  years  1910  to  1919  was  96.8  bushels  per  acre,  while  during  the 
same  period  that  in  the  State  of  Maine  was  201  bushels. 

Commercial  yields  of  500  to  600  bushels  per  acre  are  by  no  means 
uncommon,  and  on  small  areas  much  larger  yields  have  been  se- 
cured by  members  of  boys'  and  girls'  agricultural  clubs. 
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Intensive  rather  than  extensive  potato  production  is  necessary  un- 
der present  economic  conditions.  Increased  production  per  acre  at 
a  reduced  cost  per  bushel  should  be  the  goal  of  every  progressive 
potato  grower  in  the  United  States.  Increased  production  per  acre  is 
dependent  upon  many  factors. 

A  suitable  soil  is  important ;  gravelly  or  sandy  loam  soils  are  best. 
Clover  or  alfalfa  is  a  good  preparatory  crop.-  The  soil  should  be 
well  plowed  and  thoroughly  pulverized  before  the  crop  is  planted. 
Fall  plowing  and  spring  plowing  each  has  its  advocates.  As  a  rule, 
fall  plowing  is' the  more  desirable. 


Fig.  14. — Digging  potatoes  by  hand.  This  is  the  hardest  way  to  harvest  the  crop,  but 
if  carefully  done  it  causes  the  least  mechanical  injury  to  the  tubers,  and  when  the 
diggers  leave  the  progeny  of  each  hill  by  itself  the  process  of  selecting  seed  stock 
by  hills  may  be  employed. 

The  selection  of  the  right  variety  is  an  important  step  in  the  pro- 
duction of  a  good  crop.  An  early  variety  should  be  selected  for  the 
early  market  and  a  late  or  medium-late  maturing  one  for  autumn  and 
winter  consumption. 

The  available  plant- food  supply  in  the  soil  or  applied  to  the  crop 
is  one  of  the  main  determining  factors  as  to  the  yield  secured.  The 
plants  must  be  well  fed  if  they  are  to  produce  a  large  crop  of  tubers. 

Different  percentages  of  the  three  chemical  elements,  nitrogen 
(ammonia),  phosphoric  acid,  and  potash,  should  be  applied  to  differ- 
ent types  of  soil  to  secure  the  best  results. 

High-grade  seed  stock  must  be  used  if  a  large  crop  is  to  be 
harvested. 

Different  strains  of  seed  of  the  same  variety  vary  greatly  in  their 
productive  capacity.  Every  effort  should  be  made  to  secure  high- 
yielding  seed  stock. 
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AH  seed  stock  should  be  disinfected  in  a  formalin  or  corrosive- 
sublimate  solution  before  cutting. 

As  a  rule,  the  quantity  of  seed  planted  is  too  small  to  produce  maxi- 
mum acre  yields. 

Seed  pieces  weighing  from  1  to  2  ounces  and  containing  from  one 
to  three  eyes  will  give  better  acre  yields  than  smaller  sized  pieces 
cut  to  single  eyes. 

The  seed  piece  should  be  so  cut  as  to  give  a  blocky  rather  than  a 
wedge  shape. 

The  depth  of  planting  should  be  varied  to  conform  to  the  character 
of  the  soil  and  the  season  of  the  year. 

The  spacing  of  the  rows  and  of  the  plants  in  the  row  is  dependent 
upon  the  variety,  the  climate,  and  the  character  of  the  soil. 

The  time  of  planting  is  naturally  governed  by  the  disposition  to  be 
made  of  the  crop ;  also  by  the  weather  conditions. 

Seasonally  speaking,  there  are  four  crop  periods:  (1)  The  early 
or  truck  crop  of  the  South,  (2)  the  early  crop  of  the  North,  (3)  the 
late  crop  of  the  North,  and  (4)  the  late  crop  of  the  South. 

The  late  crop  of  the  South  should  be  subdivided  into  (1)  the 
planting  of  early-maturing  varieties  in  midsummer  for  the  purpose 
of  producing  second-crop  seed  to  be  used  in  the  planting  of  the  early 
crop  the  ensuing  year  and  (2)  the  planting  of  late-maturing  varieties 
for  fall  and  winter  consimiption. 

Good  tillage  is  necessary  if  a  good  crop  is  to  be  harvested. 

Potato  diseases  may  be .  controlled  by  the  rigid  removal  of 
diseased  seed  tubers,  by  treatment  of  tubers  used  for  seed,  by  spi 
ing  the  foliage,  and  by  roguing  out  diseased  plants. 

Potato  plants  must  be  protected  from  insect  injury  if  large  y 
are  to  be  secured.    Leaf-chewing   insects   may   be   controlle<l    by 
arsenical  poisons ;  sucking  insects  by  contact  insecticides. 

Well-graded  potatoes  will  always  bring  a  better  price  than  poorly 
graded  ones. 

A  good  storage  house  or  cellar  is  necessary  if  the  potato  crop  is  to 
be  held  for  winter  or  spring  marketing. 

Light  is  injurious  to  the  table  quality  of  the  potato. 
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4  MERICAN  CHEESE,  palatable  and  rich  in  body- 
•^^  building  materials,  is  a  food  that  is  not  fully 
appreciated  in  the  average  American  home.  Cheese 
compares  favorably  with  beef  in  food  value,  and  in 
addition  may  be  kept  for  long  periods  without 
refrigeration. 

The  farm  home  especially  could  well  aflfbrd  to 
use  more  cheese.  The  farmer  and  his  family  lead 
an  active,  vigorous  life,  and  they  must  be  especially 
well  nourished  to  meet  the  requirements  of  farm 
work.  Cheese  furnishes  muscle  and  body-building 
material  in  abundance,  and  with  a  supply  of  milk 
for  cheesemaking  on  the  fami  there  is  no  reason 
why  the  farmer  should  not  have  this  good  food  on 
his  table. 


Contribution  from  the  Bureau  of  Animal  Industry 

JOHN  R.  MOHLER,  Chief 
Washington,  D.  C.  Jime,  1921 
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MAKING  AMERICAN  CHEESE  ON  THE 

FARM. 

C.  M.  Gebe,  Dairy  Division, 
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Cheese  may  be  made  at  any  time  of  the  year,  and  on  farms  where 
there  is  a  surplus  of  njilk  during  certain  seasons  cheesemaking  offers 
an  exceptionally  advantageous  means  of  conserving,  for  later  use, 
milk  which  otherwise  might  be  wasted.  The  making  of  cheese  does 
not  require  a  great  deal  of  time,  and  if  good  milk  is  used  and  direc- 
tions are  followed  no  one  should  have  difficulty  in  making  good 
cheese. 

Approximately  five  or  six  hours  are  required  from  the  time  the 
milk  is  placed  in  the  vat  for  heating  imtil  the  cheese  is  put  into  the 
hoop  for  final  pressing,  and  during  that  time  it  is  not  necessary  for 
the  operator  to  give  it  his  entire  attention.  From  this  point  imtil 
the  end  of  two  weeks  only  a  few  minutes  are  required  each  day  to 
turn  the  cheese.  After  that  time  the  cheese  is  turned  only  twice  a 
week  until  fully  cured. 

For  making  cheese  in  small  quantities  on  the  average  farm  the 
Cheddar  process  used  in  factories  is  somewhat  too  complicated  to 
be  practicable.  With  the  more  simple  method,  known  as  the  hand- 
stirred  or  granular  process,  presented  in  this  bulletin,  however,  good 
cheese  can  be  produced  on  the  farm, 
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CONDITIONS  FAVORABLE  FOR  FARM  CHEESEMAKING. 

Best  results  have  been  obtained  in  regions  where  the  nights  are 
cool  throughout  the  summer  and  where  cool  water  may  be  obtained 
These  factors  favor  the  production  of  a  high-quality  cheese.  Where 
these  conditions  do  not  exist  it  is  more  difficult  to  produce  a  high- 
quality  cheese  during  warm  weather,  as  gas-producing  bacteria  are 
more  abundant  at  that  time. 

Only  whole  milk  should  be  used,  as  skim-milk  cheese  made  by  this 
method  is  hard,  dry,  and  lacking  in  flavor. 

Because  the  market  requires  a  uniform  product  it  is  not  generally 
economical  or  practicable  to  make  farm  cheese  for  the  general  mar- 


Fio.  1. — Wood-Jacketed  cheese  vat. 

ket.     Cheese  that  is  satisfactory  for  home  consumption,  however, 
can  be  made  wherever  a  supply  of  fresh,  clean  milk  is  available. 

YIELD  OF  CHEESE. 

Approximately  10^  pounds  of  cheese  are  obtained  from  100  pouods 
(11§  gallons)  of  milk  containing  4  per  cent  butterfat.  The  yield 
varies  with  the 'fat  content  of  the  milk  and  also  with  the  quantity  of 
solids  lost  in  the  process  of  manufacture.  A  cheese  of  anv  size  may 
l>e  made. 
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It  is  important  to  have  fresh,  tjlean  milk  for  cheesemaking.    If 
milk  is  to  be  kept  overnight  it  should  be  cooled  to  a  temperature  of 
60°  F.  or  lower  and  held  at  that  temperature  until  used.    The  milk 
should  not  be  held 
more  than  12  hours, 
as  it  is  very  essential 
that  the  milk  be  per- 
fectly sweet. 

THE  CHEESE 
VAT. 

A  wash  boiler, 
large  kettle,  or  tub 
may  be  used  for 
cheesemaking,  but  if 
cheese  is  to  be  made 
frequently  or  on  a 
fairly  large  scale  a 
regular  cheese  vat  is 
more  satisfactory. 
A  cheese  vat  is  so 
constructed  that  hot 
or  cold  water  may  be 
circulated  around 
the  milk  for  regu- 
lating the  tempera- 
ture. 

Having  control 
of  temperature 
throughout  the  man- 
ufacturing  process 
is  essential  to  the 
successful  making  of 
cheese.  A  good  ther- 
mometer      therefore        *''«•  2.-Homemade  rake  for  sirring  the  curd.     Floating 

dairy  tnermometer  at  rlgbt. 

should  be  used. 

The  milk  is  heated  in  the  vat  or  wash  boiler  to  a  temperature  of 
86 "*  F.,  at  which  it  is  held  until  after  the  curd  has  been  cut. 

COLORING. 

Cheese  made  without  the  addition  of  coloring  matter  is  light  yel- 
low or  straw  color.    If  a  deeper  shade  of  yellow  is  desired  a  small 
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quantity  of  coloring  is  put  into  the  milk.  Regular  cheese  color 
should  be  used  and  not  butter  color,  as  the  latter  colors  the  fat  but 
not  the  curd.  From  i  to  1  teaspoon  of  cheese  color  to  100  pounds  of 
milk  is  sufficient.  The  color  should  be  stirred  thoroughly  through  the 
entire  mass  of  milk. 

ADDING  RENNET, 

Rennet  extract,  which  is  used  to  curdle  the  milk,  may  be  obtained 
from  a  dairy-supply  house.    If  the  extract  is  not  available  rennet 


Pig.   3.— Trying  the  curd.     The  curd  is  ready   to  cut  when  it  spUts  smoothly  orer 

the  finger. 

tablets  may  be  used,  which  sometimes  may  be  obtained  at  drug  stores. 
Rennet  should  be  added  at  the  rate  of  i  ounce  or  2  teaspoons  for  each 
100  pounds  of  milk,  or  enough  to  curdle  the  milk  in  from  30  to  45 
minutes.  The  rennet  should  first  be  mixed  with  a  pint  of  cool  water 
and  then  stirred  into  the  milk  very  thoroughly,  and  the  stirring  con- 
tinued slowly  for  about  3  minutes.  It  is  very  important  that  the 
temperature  of  the  milk  at  this  time  be  86**  F.  and  that  it  remain  at 
this  temperature  until  the  curd  is  properly  set,  which  should  be  in 
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from  30  to  45  minutes,  depending  upon  the  quantity  of  rennet  used, 
the  acidity,  and  other  qualities  of  the  milk.  After  the  rennet  has 
been  stirred  in,  the  milk  must  stand  undisturbed  until  curdled.  If 
there  is  the  slightest  motion  to  the  milk  while  curdling  the  curd  will 
not  be  firm.  The  vat  should  be  covered  to  keep  the  surface  of  the 
milk  from  cooling. 

CUTTING  THE  CURD. 


The  curd  must  be  cut  at  the  right  stage  of  firmness.  If  cut  when 
too  soft  it  will  be  broken  up,  resulting  in  a  loss  in  yield,  or  if  al- 
lowed to  get  too  hard  it  will  be  cut  with 
difficulty.  The  usual  method  of  deter- 
mining the  proper  stage  for  cutting  is  to 
insert  the  forefinger  in  the  curd  at  an 
angle  of  45^  and  about  ^  inch  under  the 
surface.  The  finger  is  then  raised  slightly 
and  the  curd  split  with  the  thumb.  If 
the  curd  splits  smoothly  without  leaving 
pitrticles  on  the  finger  it  is  ready  to  be  cut. 
Special  curd  knives  may  be  obtanked  for 
cutting  the  curd  into  cubes  of^egual  size. 
Uniformity  in  the  size  of  these  cubes  is 
necessary  to  insure  uniform  firming  of  the 
curd.  The  curd  should  first  be  cut  length- 
wise of  the  vat  with  a  horizontal  curd. 
Iqiife  and  then  cut  crosswise  with  a  ver- 
tical knife,  and  finally  lengthwise  with  the 
vertical  knife,  thus  leaving  the  curd  in 
small  cubes.  To  insure  a  maximum  yield 
of  cheese  it  is  necessary  to  avoid  crushing 
the  curd  or  breaking  it  into  very  small 
pieces.  The  curd  knives  should  be  in- 
serted and  removed  from  the  curd  in  such 
way  as  to  cut  the  curd  rather  than  to  crush 
it.  The  horizontal  knife  should  be  placed  in  the  vat  as  shown  in  figure 
5,  and  moved  slowly  to  the  opposite  end  of  the  vat,  where  it  is  turned 
halfway  round,  and  not  removed  from  the  vat  until  all  the  curd  has 
been  cut. 

If  curd  knives  are  not  available  the  curd  may  be  cut  with  a  large 
butcher  knife,  cutting  both  lengthwise  and  crosswise  of  the  vat, 
and  then,  after  carefully  giving  the  curd  a  quarter  turn  so  that  one 
side  is  now  on  top,  cutting  lengthwise  again.  When  the  cutting  has 
been  completed  the  pieces  of  curd  should  be  about  f  inch  in  size, 
each  dimension. 


Fio.  4. — Curd  kni/es,  for  cut- 
ting horizontally  nnd  yorti- 
c-ally. 
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HEATING  AND  STIRRING  THE  CURD. 

As  soon  as  the  curd  is  cut  it  should  be  stirred  gently  in  order  to 
prevent  the  pieces  from  sticking  together  and  forming  large  lumpsw 
The  cubes  of  curd  contract  slowly  and  expel  whey.  As  soon  as  a 
considerable  quantity  of  whey  is  separated  from  the  curd,  usuaDy  in 
about  15  or  20  minutes,  heating  should  be  started.  It  is  very  im- 
portant to  raise  the  temperature  very  slowly,  at  the  rate  of  about  2 


FiQ.  o. —  Inserting  the  horizontal  curd  knife. 

degrees  in  5  minutes,  until  a  temperature  of  100°  F.  is  reached.  Va- 
rious methods  of  heating  the  curd  may  be  used.  There  is  less  dan^r 
of  heating  too  rapidly,  however,  if  some  of  the  whey  is  dipped  out 
heated  to  about  140°  F.,  and  gradually  poured  back  into  the  vat 
During  the  entire  heating  process  the  curd  should  be  stir^^d  just 
enough  to  keep  the  small  cubes  from  matting  together.  The  curd 
should  remain  in  the  whey  at  a  temperature  of  100°  F.  until  it  is 
firm  and  is  sufficiently  acid. 
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If  the  cheese  is  made  in  a  vat  or  other  large  vessel  it  will  be  found 
convenient  to  use  a  rake  for  stirring  the  milk  and  curd.  A  rake  like 
the  one  shown  in  figure  2  can  easily  be  made  at  home. 

TESTING  FOR  FIRMNESS. 

The  proper  degree  of  firmness  of  the  curd  may  be  determined  by 
prising  a  mass  of  it  between  the  hands.    If  when  suddenly  freed 


i 


Fig.  6. — Inserting  the  vertical  curd  knife. 

from  pressure  the  pieces  fall  apart  at  once  and  show  no  tendency  to 
stick  together,  the  curd  is  of  the  proper  firmness.  (Fig.  7.)  At  this 
stage  the  cubes  have  contracted  to  about  one-half  the  size  they  were 
when  the  curd  was  cut.  If  the  curd  becomes  too  firm,  the  cheese  will 
be  drj'  and  "  corkj',"  while,  on  the  other  hand,  if  the  curd  is  not 
firm  enough,  the  cheese  will  be  soft,  too  moist,  and  likely  to  sour. 
18122'*— 21 2 
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TESTING  FOR  ACIDITY. 

.  The  amount  of  acid  which  is  allowed  to  develop  in  the  curd  before 
removing  the  whey  is  the  most  important  step  in  the  cheesemaking 
process.  The  curd  while  in  the  whey  should  be  closely  watched  to 
prevent  the  development  of  too  much  acid,  as  a  curd  that  is  overacid 
produces  a  dry,  mealy  cheese  with  a  sour  flavor,  while  a  curd  with  too 
little  acid  is  likely  to  develop  gas  and  bad  flavors  during  the  curing 
process  and  does  not  keep  well. 


Fig.  7. — The  proper  degree  of  firmness  in  the  curd. 

The  proper  amount  of  acid  to  develop  in  a  curd  before  removing 
the  whey  may  be  determined  by  pressing  a  little  curd  in  the  hand, 
pressing  gently  but  with  increasing  firmness  for  about  a  minute,  or 
until  the  particles  adhere  and  moisture  is  expelled.  This  piece  of 
curd  is  rubbed  gently  on  a  clean,  hot  iron  until  it  adheres  and  is 
then  very  slowly  and  carefully  pulled  away  from  the  iron.  If  in 
doing  this  fine  silklike  threads  i  to  ^  inch  long  are  formed,  th« 
whey  should  be  removed.    If  threads  do  not  form,  sufficient  acid  has 
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not  yet  developed,  and  the  curd  should  be  left  in  the  whey  to  per- 
mit the  development  of  acid.  During  this  period  occasional  stirring 
is  required  to  prevent  matting.  The  iron  should  be  just  hot  enough 
so  that  the  curd  will  stick  to  it  and  not  bum  the  fine  threads. 
(Fig.  8.) 

REMOVING  THE  WHEY. 

As  soon  as  the  curd  is  firm  and  the  proper  amount  of  acid  has  been 
developed,  the  whey  should  be  removed.  The  curd  is  allowed  to 
settle,  the  free  whey  is  dipped  off,  and  the  curd  is  then  placed  on  the 


FiQ.  8. — ^Tbe  hot-tron  teet     The  curd  is  ready  for  pressing  when  it  sticlts  to  a  hot 
tron  and  is  drawn  out  in  threads  which  brealc  when  about  3  inch  long. 

rack  to  drain.  While  on  the  draining  rack  the  curd  should  be  stirred 
continuously  until  all  the  free  whey  has  escaped ;  after  that  it  should 
be  stirred  every  5  or  10  minutes  to  prevent  it  from  matting  together, 
and  to  keep  it  broken  into. pieces  of  the^size  of  a/  large  hickory  nut. 
The  curd  should  be  kept  warm  and  as  near  100°  F.  as  possible,  to 
f>ermit  the  development  of  acid.  This  may  be  accomplished  by  keep- 
ing the  curd  covered  with  a  muslin  cloth,  and  if  a  jacketed  vat  is 
used,  warm  water  may  be  employed  also. 

A  simple  and  inexpensive  draining  box  can  be  made  from  a  wooden 
box  about  2  feet  square  and  8  inches  deep.  A  close-fitting  V-shaped 
bottom,  sloping  from  both  sides  toward  the  center,  should  be  pro- 
vided. The  lower  edge  of  the  V-shaped  bottom  should  be  on  a  level 
v^ith  the  bottom  of  the  box  and  the  sloping  sides  should  meet  the  box 
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sides  3  inches  from  the  bottom,  giving  a  slope  of  about  3  inches  to  the 
center.  This  provides  drainage  for  the  whey  which  drips  from  the 
rack  placed  above. 


Fio.   10. — Parts  of  the   cheese  hoop.      Left  to  right:  Top;   body,  or   dosed   hoop; 

bandager;  bottom. 

rack.  Before  dipping  the  curd  into  the  draining  box  a  muslin  cloth 
should  be  spread  over  the  rack  to  prevent  the  curd  from  passing 
down  between  the  slats. 
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If  only  a  small  amount  of  cheese  is  to  be  made,  a  large  kettle  or 
dish  pan  may  be  used  for  draining  the  curd.  A  rack  can  be  made 
to  fit  these  receptacles,  leaving  a  space  underneath  the  rack  which 
will  serve  as  a  reservoir  for  the  whey  that  drains  from  the  curd. 

In  case  a  vat  is  used  for  making  cheese,  no  draining  racks  will  be 
needed.  The  whey  is  drawn  off  through  the  faucet  provided  for  that 
purpose.  The  draining  and  other  operations  necessary  before  the 
curd  is  ready  to  be  pressed  are  completed  in  the  vat. 


Fig.  11. — The  cheese  hoop  assembled. 

SALTING  THE  CURD. 

The  stage  for  salting  the  curd  is  determined  by  the  hot-iron  test. 
When  the  curd  shows  fine  silklike  threads  from  three- fourths  to  1  inch 
m  length  when  rubbed  on  a  clean,  hot  iron,  the  salt  should  be  added. 
About  3  oimces  of  salt  for  each  10  pounds  of  curd  is  sufficient.  After 
the  salt  has  been  thoroughly  stirred  through  the  curd  it  should  be 
allowed  to  dissolve  and  the  curd  allowed  to  cool  to  a  temperature  of 
about  85°  F.  before  it  is  put  into  the  press. 

PREPARING  THE  PRESS  AND  HOOPS. 

A  very  good  cheese  press,  shown  in  figure  13,  can  be  made  easily 
and  quickly.    A  hoop  or  mold  for  pressing  the  cheese  can  be  made 
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from  galvanized-metal  sheeting,  the  most  convenient  size  being  7  or 
8  inches  in  diameter  and  10  inches  in  height.  A  wooden  bottom 
should  be  made  to  fit  inside  the  hoop,  and  a  number  of  ^^-inch  holes 
bored  in  it  to  allow  the  whey  to  escape. 

Cheese  hoops  may  be  obtained  from  dairy-supply  houses;  the 
Young  America  style,  making  a  cheese  of  from  5  to  10  pounds,  is 
suitable  for  farm  use. 


Fio.  12. — Screw- type  cheese  press. 

In  order  to  aid  in  the  formation  of  a  good  rind  and  to  improve  the 
appearance  of  the  cheese,  a  cheesecloth  covering  is  used.  Before 
putting  in  the  curd  the  hoop  is  lined  with  cheesecloth,  which  is  left 
on  the  finished  cheese. 

The  cloths  for  this  purpose  are  of  two  styles:  (1)  Circles  of  the 
diameter  of  the  cheese  for  the  top  and  bottom ;  (2)  a  bandage  made 
by  sewing  cheesecloth  into  a  "  sleeve  "  that  will  fit  very  snugly  into 
the  cheese  hoop. 
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In  preparing  the  hoop  for  the  curd  a  circle  of  cloth  is  placed  in  the 
bottom,  then  the  bandage  is  put  in,  with  the  seam  on  the  inside,  over- 
lapping on  the  bottom  about  1  inch  and  extending  high  enough  so 
that  it  can  be  turned  over  the  upper  edge  of  the  hoop  and  held  in 
place. 

If  a  regular  cheese  hoop  is  used  the  bandage  should  be  put  over 
the  part  known  as  the  bandager  and  this  placed  inside  the  closed 
hoop. 

PRESSING  THE  CURD. 

After  the  salt  is  dissolved  and  the  curd  cooled  to  85°  F.  it  should 
be  put  into  the  hoop  and  pressed.  Pressure  should  be  applied 
gently  at  first  in  order  to  avoid  squeezing  butterfat  out  of  the  curd. 
To  do  this  a  weight  should  be  placed  on  the  lever  of  the  press  about 


Fio.  13. — Home-made  cheese  press.     The  cheese  hoop  should  be  placed  about  3  feet  from 
the  wall.     Moving  the  weight  outward  on  the  lever  Increases  the  pressure. 

halfway  between  the  hoop  and  the  end  of  the  lever,  which  should 
be  about  12  feet  long  (see  fig.  13).  A  pailful  of  stones  weighing 
35  or  40  pounds  makes  a  suitable  weight.  After  half  an  hour  the 
weight  should  be  moved  to  the  end.  of  the  lever  and  allowed  to  re- 
main about  an  hour.  Then  the  cheese  should  be  taken  out  and 
dressed. 

DRESSING  THE  CHEESE. 

To  dress  a  cheese  it  is  first  removed  from  the  hoop  and  dipped 
in  warm  water ;  the  cloth  circles  are  then  removed  from  both  ends  and 
all  wrinkles  drawn  from  the  side  bandages.  If  the  side  bandage 
laps  over  the  ends  of  the  cheese  too  much  it  should  be  cut  off,  allow- 
ing only  about  an  inch  lap  over  each  end  of  the  cheese.  The  end 
circles  are  then  replaced,  using  plenty  of  warm  water  to  insure  the 
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formation  of  a  good  rind.  The  side  bandage  should  not  be  re- 
moved at  any  time  during  the  curing  process.  After  the  cheese  has 
been  properly  dressed  it  should  be  put  into  the  press  and  fiill  pres- 
sure applied  for  24  hours. 

CURING  THE  CHEESE. 

Curing  is  an  important  part  of  cheesemaking.  Both  the  tempera- 
ture and  humidity  should  be  under  reasonable  control.  If  properly 
ventilated,  a  cellar  is  probably  the  best  place^  during  hot  weather.- for 
curing  cheese  on  the  farm.    If  it  is  desired  to  cure  cheese  quickly  it 


Fio.  14. — The  flnished  che€««e  roady  for  tlie  curing  room. 

may  be  kept  at  a  temperature  of  65°  or  70°  F.,  but  a  temperature  of 
from  50°  to  60°  F.  is  regarded  as  the  most  favorable.  Should  moM 
appear  on  the  cheese,  the  shelves  should  be  wiped  with  a  drj'  cloth 
when  the  cheeses  are  turned.  If  the  cheese  molds  badly,  it  should  l>e 
scrubbed  with  strong  brine  and  placed  in  a  drier  curing  room.  When 
cheeses  are  placed  in  the  curing  room  they  should  be  turned  daily 
until  they  are  paraffined,  after  which  they  need  not  be  turned  more 
than  twice  a  week. 

PARAFFINING. 

The  cheeses  are  paraffined  when  they  are  2  weeks  old.     Cheese 
should  be  paraffined  to  prevent  the  cheese  from  drying  too  much  and 
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also  to  prevent  molding.  A  convenient  method  for  parafllning  cheese 
on  the  farm  is  to  heat  the  paraffin  to  a  temperature  of  240°  F.,  in  a 
receptacle  of  suitable  size,  then  roll  the  cheese  in  the  hot  paraffin  for 
about  5  or  10  seconds.  The  cheese  is  then  removed  and  the  top  and 
bottom  are  dipped.  The  paraffin  must  be  hot ;  otherwise  the  coat  of 
paraffin  will  be  so  thick  that  it  will  not  adhere  to  the  surface  of  the 
cheese  properly. 

Great  care  should  be  taken  to  keep  flies  from  the  curing  room.  All 
windows  should  be  covered  with  cheesecloth.  Screen  wire  does  not 
answer  the  purpose,  as  the  fly  which  damages  cheese  by  causing  skip- 
pers is  smaller  than  the  ordinary  house  fly  and  can  easily  pass  through 
the  meshes  of  the  screen  wire  conmionly  used. 

Cheese  may  be  cured  enough  to  be  eaten  when  6  weeks  old.  The 
flavor,  of  course,  is  then  quite  mild. 

If  an  even,  low  temperature  is  provided  for  curing  the  cheese  it 
will  cure  slowly,  and  if  a  sharp  flavor  is  not  objectionable  the  cheese 
may  be  kept  for  many  months. 

FAST  OR  SLOW  CURING  CHEESE. 

The  manufacturing  process  and  the  temperature  of  curing  the 
cheese  may  be  modified  to  produce  either  a  fast-curing  or  a  slow- 
curing  cheese. 

The  following  conditions  hasten  the  curing  process  : 

1.  A  high  curing  temperature — 70"^  to  80°  F. 

2.  The  development  of  less  acid  at  time  of  salting  (threads  of  ap- 
prpximately  J  inch  by  the  hot-iron  test). 

3.  Using  very  little  salt. 

The  following  conditions  retard  the  curing  process : 

1.  A  low  curing  temperature — below  60°  F. 

2.  The  development  of  more  acid  at  time  of  salting  (threads  of  ap- 
proximately 1  inch  by  the  hot-iron  test). 

3.  Using  a  large  quantity  of  salt. 

Although  the  amount  of  acid  developed  influences  the  rate  of  cur- 
ing, it  is  inadvisable  to  deviate  from  the  directions  given  because  of 
the  danger  of  producing  a  cheese  of  poor  quality. 

SUMMARY. 

1.  Use  clean,  sweet  milk  for  cheesemaking. 

2.  Heat  milk  to  86°  F.  Use  a  thermometer  to  determine  the  tem- 
perature. 

3.  Add  cheese  color  if  desired,  using  one-half  teaspoon  to  100 
pounds  of  milk.    Do  not  use  butter  color. 

y     4.  Add  rennet,  first  diluting  it  with  a  pint  of  cold  water.  Use 
one-third  ounce  (2  teaspoons)  to  100  pounds  of  milk.     Stir  rennet 
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in  thoroughly,  then  leave  milk  and  container  undisturbed  for  30 
minutes. 

5.  Cut  the  curd  when  sufficiently  firm.     Do  not  crush  or  break  it. 

6.  Stir  the  curd  gently  for  15  or  20  minutes. 

7.  Heat  at  the  rate  of  2  degrees  in  5  minutes  until  the  temperature 
reaches  100°  F.    Stir  while  heating. 

8.  Allow  curd  to  remain  in  whey  at  100°  F.  until  firm  and  until 
acid  enough  has  developed.    Do  not  let  curd  mat  together. 

9.  Sufficient  acid  has  developed  when  the  curd  will  form  strings 
one- fourth  to  one-half  inch  long  on  a  hot  iron. 

10.  The  curd  is  firm  enough  if  a  handful  of  it  pressed  together  be- 
tween the  hands  falls  apart  readily  when  the  pressure  is  released. 

11.  WTien  the  curd  is  firm  and  sufficient  acid  has  developed,  dra^v 
off  the  whey  and  put  the  curd  on  a  draining  rack.  Do  not  let  the 
curd  form  into  pieces  larger  than  a  hickory  nut.  Keep  the  curd 
warm  while  on  the  rack. 

12.  When  the  curd  forms  strings  from  |  to  1  inch  long  on  a  hot 
iron  add  salt  at  the  rate  of  3  ounces  for  10  pounds  of  curd. 

13.  Have  the  curd  at  a  temperature  of  about  85°  F. ;  put  it  into  a 
hoop,  and  apply  pressure  gently. 

14.  Dress  cheese,  return  it  to  the  press,  and  apply  full  pressure  for 
24  hours. 

15.  Place  the  cheese  in  a  curing  room  at  a  temperature  of  between 
50°  and  60°  F. 

16.  While  curing  turn  the  cheese  daily  for  2  weeks,  then  twice  a 
week.  Paraffin  cheese  when  2  weeks  old  by  dipping  it  in  paraffin 
heated  to  a  temperature  of  240°  F. 
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PUBLICATIONS  OF  UNITED  STATES  DEPARTMENT  OF  AGRICUL- 
TURE RELATING  TO  CHEESEMA&IN6  ON  THE  FARM. 

▲▼AILABLB  FOR  FREE  DISTRIBUTION  BY  THE  DEPARTMENT. 

Cheese :  Economical  Uses  in  the  Diet.     ( Farmers*  Bulletin  487. ) 
How  to  Make  Cottage  Cheese  on  the  Farm.     (Farmers*  Bulletin  Si50.) 
Neufchatel  and  Cream  Cheese.     (Farmers*  Bulletin  960.) 

Trend  of  the  CJheese  Industry  in  ij^e  Ignited  States  and  Other  Countries.     (De- 
partment Circular  71.) 

FOR  AALS  BT  THE  SUPERINTENDENT  OP  DOCUMENTS,  WASHINGTON,  D.  C. 

Varieties  of  Cheese:  Description  and  Analyses.     (Department  Bulletin  608.) 

Price,  10  cents. 
Factors  Controlling  Moisture  Content  of  Cheese  Curds.     (Bureau  of  Animal 

Industry  Bulletin  122.)     Price,  10  cents. 

10 


WASHINGTON  :  OOVBRNMENT  PRINTINO  OFFICII  :  19CT 

Digitiz 


tized  by  Google  ^ 


^ 


Digiti 


zed  by  Google 


■^^^s?^^'^^'" 


FARNERS  BULLETIN  I J  92 

UNIUD  S1ATES  DERfl^THEMT  <^  AGBiCULTURE 


Digiti 


zed  by  Google 


Two  WIDELY  DIVERGING  and  competing  poinU  of 
view  in  public  matters  have  characterized  rural  life  in 
America  for  generations.  The  family  point  of  view  has  led 
to  a  struggle  among  leading  country  families  for  family 
dominance,  while  the  community  point  of  view,  tending  to 
weld  neighboring  families  into  an  undivided  whole,  has  led 
to  a  common  struggle  with  the  forces  of  nature  and  with 
tradition  and  inertia  for  community  control  in  matters  that 
concern  the  common  weal. 

The  race  between  these  two  types,  which  we  may  call  the 
family  regime  and  the  community  regime,  has  in  the  last 
decade  gone  strongly  to  the  community  type.  So  steady, 
indeed,  has  been  the  looming  of  the  community,  that  now, 
while  all  the  pure  gold  of  family  ideals  bids  fair  to  be  care- 
fully conserved,  the  spirit  of  family  dominance  in  rural 
social  life  seems  likely  sooner  or  later  to  be  merged  into  the 
community  spirit. 

A  strong  evidence  of  the  popularity  of  the  community 
regime  in  country  life  is  the  large  nuniber  of  recently  built 
rural  community  houses  and  community  buildings  of  vari- 
ous names  and  for  various  purposes.  As  the  American  farm 
family  is  indelibly  associated  with  a  farm  house  and  home, 
so  the  American  farm  community,  it  seems  likely  to  turn  out, 
will  have,  as  a  matter  of  CQurse,  its  community  house  and  the 
necessary  grounds  and  other  buildings  of  a  cpmmunity  home. 

The  newness  of  this  rural  community  project  in  country 
life  is  the  warrant  for  presenting  the  methods  employed  by 
certain  rural  communities  in  financing,  maintaining,  and 
operating  their  community  buildings.  It  is  far  easier  to 
build  a  community  house  than  to  orjganize  a  community  to 
obtain  the  funds  for  building  it,  or, than  to  guarantee  its 
proper  utilization  when  once  built.  It  has  been  thought 
well,  therefore,  to  emphasize  in  this  bulletin  the  importance 
of  the  whole  subject  of  the  organization  of  conununity 
buildings.  C.  J.  Galpin. 


Contribution  from  the  Office  of  Farm  Management  and  Farm  Eoonomios 

H.  C.  TAYLOR.  Chief 
Washington,  D.  C.  June,  IWl 
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THE  ORGANIZATION  OF  RURAL  COM- 
MUNITY  BUILDINGS. 

W.  C.  Nason,  AsHstafU  in  Rural  Organization. 
(Section  of  Rural  Life  Stndieg,  C.  J.  Galpin,  Economist,  In  Ctiarge.) 


Page. 

How  bolldlngs  are  financed 8 

How    the    upkeep    of    buildings    is 

financed 11 

How  the  control  of  buildings  is  or- 
ganised          12 


C0NTSNT8. 

Page. 


Articles   of   incorporation,    constitu- 
tions, and  by-laws 16 

State  laws  on  community  buildings.         28 
How  to  go  about  organizing  a  com- 
munity  building 39 


MANY  TOWNS,  country  villages,  and  farm  communities  realize 
the  need  t)f  a  building  for  the  whole  community  where  general 
gatherings  may  be  held,  organizations  meet,  societies  cooperate  for 
the  public  benefit,  recreation  activities  be  held,  public  games  and  local 
dramatics  be  viewed,  where  the  people  may  congregate  socially,  and 
where  movements  of  a  civic  nature  may  originate.  This  bulletin  is 
designed  to  give  such  communities  the  benefit  of  the  experience  of 
other  communities  which  have  already  financed  and  built  community 
buildings. 

HOW  BUILDINGS  ARE  FINANCED. 

Such  buildings  are  generally  financed  in  one  or  more  of  the  follow- 
ing ways,  each  of  which  has  more  or  less  to  be  said  in  its  favor : 

BY  INDIVIDUAL  DONATION. 

In  this  case  some  person  having  money  which  he  or  she  wishes  to 
use  for  the  benefit  of  the  community  provides  for  the  erection  of  the 
building  by  a  gift  in  the  form  of  an  endowment.  A  number  of  build- 
ings have  been  erected  in  this  manner  and  to  good  purpose.  Such 
buildings  are  generally  placed  indirectly  in  charge  of  the  people 
themselves,  but  actual  and  final  control  is  generally  placed  in  a  self - 

perpetuating  board  nominated  by  the  donor. 

Where  the  community  is  weak  financially  and  lacks  the  leadership 
necessary  for  a  general  financial  campaign,  this  way  may  be  fairly 
satisfactory.    It  is  better,  however,  to  have  the  community  furnish 

Note. — This  is  the  third  of  a  series  of  bulletinB  on  rural  community  buildings,  based  on 
an  intimate  study  of  more  than  200  of  them  in  all  parts  of  the  country.  The  first,  De- 
partment Bulletin  825,  *'  Rural  Community  Buildings  in  the  United  States,'*  gaye  the 
history  of  the  movement,  treated  of  some  of  the  general  principles  inyolved  and  gave 
the  story  in  detail  of  the  erection,  financing,  management,  and  use  of  a  few  representative 
types  of  buildings.  Farmers'  Bulletin  1173,  **  Plans  of  Rural  Community  Buildings,'* 
gave  the  floor  plans  of  21  buildings  of  the  better  class,  illustrating  various  types.  The 
present  bulletin  is  designed  to  give  suggestions  as  to  the  financing  and  control  of  such 
buildings. 
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at  least  a  part  of  the  funds,  because  an  endowed  organization  is  liabk 
to  occupy  a  position  apart  from  and  unresponsive  to  the  public,  since 
it  is  not  answerable  to  the  public,  and  because  people  naturally  take 
a  greater  interest  in  that  in  which  they  have  invested  their  money. 

Before  a  man  presents  a  building  to  a  community  he  should  satisfy 
himself  that  there  is  need  for  it,  that  it  is  wanted  and  will  be  used 
by  the  community,  and  that  it  will  in  future  years  be  properly  main- 
tained, 

BY  A  LOCAL  INDUSTRY. 

A  nimiber  of  successful  small-town  community  buildings  are  in 
operation  which  were  financed  by  some  local  industry,  such  as  a  can- 
ning plant  or  sugar  factory,  a  lumber  concern  or  a  cotton  mill  which 
wishes  to  do  something  of  public  benefit  to  the  town  and  surrounding 
country  which  sustains  it,  realizing  that  happy  and  contented 
workers  are  the  most  efficient  and  loyal  kind. 

In  such  cases,  if  the  matter  is  wisely  handled,  the  concern  subordi- 
nates itself  as  far  as  possible  in  regard  to  control  and  management 
A  community  organization  is  formed,  composed  of  dues-paying  mem- 
bers, which  is,  through  its  duly  elected  officers,  the  apparent  directing 
and  operating  force.  Where  possible,  title  itself  is  transferred  U> 
this  organization.  Employees  of  the  concern  and  the  other  residents 
of  the  town  generally  have  equal  rights,  duties,  and  privileges.  The 
concern  is  careful  so  to  conduct  itself  in  relation  to  the  building  that 
there  is  no  chance  for  the  idea  being  formed  in  the  minds  of  the  people 
that  they  are  being  given  a  charity.  Above  all,  a  spirit  of  paternalism 
is  avoided.  Pride  of  possession,  operation,  and  use  by  the  people  are 
encouraged. 

BY  CLUBS  AND  SOCIETIES. 

In  this  instance  some  well-established  social  or  fraternal  organiza- 
tion, with  a  membership  composed  of  a  large  part,  often  a  majority, 
of  the  community,  erects  a  building.  It  generally  results  from  a 
union  of  two  purposes.  The  society  may  be  in  need  of  a  permanent 
meeting  place  and  home  of  its  own.  The  commimity  is  in  need  of  a 
social  center.  Through  the  eflforts  of  the  society  a  building  is  erected 
which  meets  both  needs.  As  a  rule  funds  are  secured  by  general  com- 
munity contributions,  which,  however,  go  into  the  society  treasury  to 
be  paid  out  by  it,  together  with  the  society's  own  money.  Thus  title 
to  the  building  rests  with  the  society. 

Successful  buildings  of  this  character  are  often  erected  by  farmers^ 
clubs,  women's  clubs,  athletic  associations,  churches,  and  similar  or- 
ganizations. 

In  the  case  of  farmers'  clubs  and  union  churches,  where  the  mem- 
bership embraces  practically  the  entire  local  population,  the  club 
building  is  a  community  building  by  virtue  of  the  extent  of  the  origi- 
nal membership.     In  other  cases  members  of  the  community  who  <to 


Digiti 


zed  by  Google 


Organization  of  Rural  Community  Buildings,  5 

not  belong  to  the  society  are  given  the  use  of  the  building.  In  such 
an  event  an  organization  is  generally  formed  of  representatives  of  the 
society  erecting  the  building  and  representatives  of  other  societies  and 
the  unorganized  people  of  the  town.  This  organization  controls  and 
manages  the  building,  the  original  society  occupying  a  subordinate 
position  except  in  the  matter  of  ownership. 

The  success  of  such  a  building  depends  largely  on  whether  or  not 
the  original  society  subordinates  itself  and  occupies  a  position  on  an 
equality  with  other  clubs  using  the  building.  Above  all,  the  society 
owning  the  building  must  so  conduct  itself  that  it  can  not  be  accused 


Vm.    1.-    MutiDt    (Ieor;?e    (Napa,    Calif.)    Farm    Center    buildiD^,    buUt    by    voluntary 
contributions  of  money,  labor,  and  materials. 

of  using  the  building  as  a  means  of  persuading  membere  of  other 
societies  to  leave  their  own  society  to  join  it,  or  in  any  other  way 
using  the  building  for  its  own  particular  advancement. 

•    BY  COMMUNITY  ENDEAVOR. 

Under  this  head  come  buildings  erected  through  the  united  effort 
of  the  people  and  the  various  organizations  of  the  community.  The 
majority  of  community  buildings  are  of  this  class.  In  such  enter- 
prises community  spirit  is  shown  at  its  best. 

Before  the  cost  of  the  building  is  determined  the  people  decide, 
as  far  as  possible,  the  kind,  size,  and  general  plan  of  the  building  de- 
sired. They  consider  what  activities  or  institutions  are  to  center  in 
it,  such  as  general  gatherings,  lectures,  and  sings,  which  necessitate 
an  assembly  hall ;  local  dramatics,  which  need  an  equipped  stage  and 
dressing  rooms;  moving  pictures,  for  which  a  booth  and  curtain 
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must  be  provided ;  suppers  and  banquets,  which  require  an  equipped 
kitchen  and  a  place  to  dine;  a  library  with  bookcases  and  reading 
tables ;  a  gymnasium,  which  may  be  a  special  room  or  the  same  room 
as  the  dining  room  or  possibly  the  assembly  hall  if  provided  wiUi 
movable  seats;  games,  such  as  basket  ball,  the  room  for  which  may 
be  used  also  as  dining  room  or  gymnasium ;  a  rest  ix)om  for  women, 
especially  those  from  rural  districts;  committee  meetings  necessitat- 
ing a  small  separate  room ;  a  social  room  for  men ;  a  room  for  the 
women's  club;  boys'  and  girls'  club  work,  for  which  separate  rooms 
are  needed;  billiards,  bowling,  and  such  games;  possibly  rooms  for 
one  or  more  of  such  institutions  as  the  County  Agricultural  Bureau, 
Chamber  of  Commerce,  War  Veterans'  Association,  Town  Board, 
Bed  Cross;  or  health  center,  and  baths  and  comfort  station  with 
equal  privileges  for  men  and  women.  * 


Fig.  2. — Free  labor  and  free  gravel.     Laying  the  foundation  of  Mount  George  Farm 

Center  building. 

They  carefully  consider  what  organizations  may  be  expected  to 
use  the  building.  They  calculate  the  cost  of  maintaining  it  and 
arrive  at  an  approximate  estimate  of  the  revenue  that  may  accrue 
from  it. 

They  also  take  into  account  future  needs  and  possible  expansion. 
They  generally  figure  on  a  building  that  would  cost  a  little  more 
money  than  the  community  feels  able  to  raise,  as  experience  has 
amply  demonstrated  that  the  people  working  in  a  spirit  of  mutual 
cooperation  for  the  public  benefit  can  raise  more  money  than  they 
would  naturally  expect. 

The  ordinary  methods  of  financing  a  building  by  conmiunity  en- 
deavor are  by  (1)  voluntary  contributions  and  (2)  the  sale  of  stock. 
These  are  often  supplemented  by  the  proceeds  from  entertainments 
and  by  loans. 

In  using  the  method  of  voluntary  contribution  a  building  asso- 
ciation is  formed  with  a  clause  in  its  constitution  enabling  it  to  col- 
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lect  general  contributions.  Subscriptions  are  paid  in  the  form  of 
money,  labor,  or  materials. 

In  case  the  funds  are  to  be  raised  by  sale  of  stock,  an  ordinary  stock 
company  is  formed,  generally  incorporated.  This  company  issues 
stock  certificates,  the  total  value  of  which  equals  the  amount  of  money 
to  be  raised.  These  certificates  are  nonassessable  and  nondividend 
paying.  They  are  generally  of  denominations  small  enough  to*  fit 
the  most  himible  purse  and  the  nimiber  which  a  single  buyer  can 
secure  is  limited,  in  order  that  no  wealthy  purchaser  may  obtain 
undue  power,  or  a  small  group  of  people  secure  control.  Stock  is 
often  paid  for  in  labor  and  materials. 

The  collection  of  contributions  and  sale  of  stock  is  often  stimu- 
lated by  "drives"  such  as  gained  vogue  during  the  recent  war. 
These  are  carefully  planned.  They  generally  come  only  after  a 
campaign  of  education  and  study  which  emphasizes  the  value  of  the 
proposed  building  to  every  member  of  the  community. 

Such  a  campaign,  at  its  best,  is  carried  on  without  overstimulation. 
When  successful,  it  results  in  the  working  out  of  a  definite  com-, 
munity  building  project  with  the  great  majority  of  the  people  in 
favor  of  it  and  willing  to  contribute  toward  it. 

VoLUNTABY  Labob,  Feeb  Matebials,  Entebtainments,  Loans. 

The  following  table  shows  how  certain  buildings  financed  by 
conununity  effort  have  been  partially  paid  for  by  voluntary  labor, 
free  materials,  entertainments,  and  loans : 


Place. 


Popiila- 
ti(m.i 


Arixona: 

Madison 

CaUfonila: 

BlaeLAke 

Bqgue 

Mount  George 

Connecticut: 

Bolton 

Gilead 

Simsbury 

niinois: 

Biimfldd 

Iowa: 

Clinton,  Lincoln  town- 
ship  

Dexter 

Stuart 


507 


500 
280 


800 


761 
1,826 


Cost  of 
building. 


Volun- 
tary 
labor. 


16,200 

5,000 
4,300 
3,560 

9,500 
4,300 
1,500 

29,000 


1,500 
1,360 
5,000 


1300 

100 

300 

1,216 

1,500 


350 


Free 
mate- 
rials. 


$50 
50 


1,500 

'"ioo" 


Enter- 
tain- 
ments. 


1850 

3,100 

400 

1,000 


as,  740 


600 

350 

1,000 


Loans. 


$2,500. 
900. 
1,200  ($300  paid), 


l,500($300paid.) 


1,000. 
.1,000  ($800  paid). 


10,000. 
600  (all  paid). 


*  Population  here  refers  to  the  town  center,  If  there  is  one.  The  building  is  also  sup- 
ported by  the  people  of  the  adjacent  rural  country.  Where  no  population  is  specified, 
the  building  is  In  the  open  country. 

•  Brlmfleld,  111.,  raised  $3,740  for  the  building  fund  by  entertainments  during  dedication 
week,  Apr.  21-26,  1919,  as  follows:  * 

Monday,  dedication  night $475 

Tuesday,  athletic  night 670 

Wednesday,  banquet  night 600 

Thursday,  home  talent  night 580 

Friday,  dance  night 340 

Saturday,  basaar  night 1, 175 

3,740 
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Place. 

Popular 
tion. 

Cost  of 
building. 

Volun- 

tary 

labor. 

Free 
mate- 
rials. 

Enter- 
tain- 
ments. 

I^oan.^. 

Indiana: 

Advance 

416 

1,000 

334 

677 

100 

249 

1,900 

2,100 
250 

250 

613 

$1,500  ($700  paid  J. 

Darlington 

$2,800 
5,200 
2,700 

l;?3? 

3,000 

4,500 
4,200 

17,000 

13,500 

4,644 
6,925 
2,140 
800 
2,500 
2,550 

3,300 

6,100 
3,060 
2,596 
1,600 

5,600 

32,000 
10,262 

3,300 

2,200 

1,500 
1,250 
2,557 

1,400 

t»  2,000 
M,800 

21,000 
5,100 

2,700 
4,800 

1,600 
1,700 

$600 

400  ($100  paid;. 

Nflwmarkftt  . , . .  ^ 

1  500. 

Ross^ille 

200 

700 
370 
All. 

.       $200 

$600 

500. 

Kansas: 

Geneva 

700  ($300  paid). 

Potwin 

246 

1,502 
400 

1  000. 

Russell 

Massachusetts: 

Holden 

1  500  ($500  paid). 

Milltngton 

1,200 

Maine: 

Seal  Harbor 

7,000  ($4,000  paid). 

Michigan: 

Centervlllc 

400 

7  000. 

Minnesota: 

Eden  Township 

1,000 

1  300  f  $700  paid). 

HendruTTi  

365* 

300 
234 
120 
625 
1,000 

300 

1,000 

1, 500  ($aOO  paid). 

Minnewashta 

650 
ISO 
650 

100 
530 

800  (all  paid). 

Northome ' 

Red  River  township 

Scandia 

Missouri: 

Atlanta 

500 

500 

1,150. 

Montana: 

Fairfield 

2,600. 
1,200. 

Menard 

300 
300 
400 

1,000 

1,500 

Plentywood 

1,600 

Willard 

New  Hampshire: 

Meredith  Neck 

100 
530 

500 

2,000. 

New  York: 

LocustVallev 

Suffern.R.  F.  D 

2,950  (all  paid). 

Ohio: 

Mad  River 

200 

450 

400 
600 
600 

500 

2, 100  ($1,800  paid). 

Oklahoma: 

Sooner 

115 
200 

366' 

600 

400 
100 
92 

240 

Oregon: 

Garfield 

500  ($200  paid). 

George 

Plymouth 

100. 

Texas: 

Perry 

460. 

Tennessee: 

West  Union 

ffi  ■ 

Woodstock 

Utah: 

Hyrum 

1,833 

9, 100  ($3,000  paid). 

Timpanogas 

2,000 

500 
500 

50 

300 
100 

200 

200 
300 

400 
1,500 

Wisconsin: 

Fairfield 

Nashotah 

250 

1,500  ($1,000  paid). 

Virginia: 

Carrolton 

50 

900  ($300  paid). 

Carrsvillc 

270 

b  Value. 


e  All  reconstruction. 


d  ^Vllfurnishinps. 

Many  buildings  erected  through  club  financing,  especially  separate 
church  community  buildings,  have  been  financed  to  a  considerable 
extent  by  voluntary  labor  and  entertainments.  Thus  the  township 
community  hall  of  Northern  Township,  Beltrami  County,  Minn., 
which  cost  $3,500,  was  financed  by  township  funds,  $2,000,  and  $1,500 
from  the  Northern  Farmers'  Club,  including  voluntary  labor  $500, 
entertainments  $500,  and  equipment  $500. 

The  Geneva  Township  building  at  Como,  Wis.,  costing  $5,880,  and 
financed  from  township  funds,  was  aided  by  $700  from  the  Farmers' 
Club,  which  was  raised  by  entertainments. 
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The  People's  Hall,  at  Honey  Creek,  Wis.,  which  was  financed  by 
the  only  church  in  the  neighborhood,  through  widely  distributed 
general  contributions,  was  aided  by  $1,000  from  entertainments. 

The  Sooner  Union  Church  and  community  building,  in  the  open 
country  in  Oklahoma,  which  cost  $2,200,  was  aided  by  $800  from 
entertainments. 

Nearly  all  loans  reported  in  this  connection  were  contracted  in 
very  recent  years  and  run  from  20  to  30  years.  Interest  is  generally 
from  C  to  7  per  cent. 


Fio.    .*{. — Mount   George   Farm   Center  building   in   course  of  construction.      Farmers 
doing  carpenter  work  on  their  own  building. 

ADVANTAGES    OF   THE    COMMI'NITY    MKTHOD    OF    FINANCING    COMMUNITY'    KUIf.DINGR. 

(1)  People  are  devoted  to  that  to  which  they  voluntarily  subscribe. 

(2)  This  method  develops  community  cooperation,  promotes 
union,  and  decreases  local  antagonisms  through  the  necessity  of 
different  organizations  and  factions  working  together  in  a  financial 
campaign. 

(3)  As  the  money  is  voluntarily  given  from  private  funds  the 
people  are  enabled  to  make  experiments  in  building  which  they 
would  hesitate  to  make  with  public  fimds  or  those  of  an  individual 
or  club. 

(4)  Those  who  pay  control.  Only  a  high  type  of  citizenship  sub- 
scribes to  an  institution  of  this  kind.  Thus  public  spirit  at  its  best 
is  in  control.  The  influence  of  politics,  which  enters  into  the  control 
of  public  institutions,  is  at  a  minimum. 

19406°— 21 2 
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Financing  a  building  by  general  voluntary  contributions  is  per- 
haps the  simplest,  quickest,  and  most  elastic  way.  Incorporated 
stock  associations  furnish  more  of  the  elements  of  financial  perma- 
nency, and  appeal  to  many  buyers  of  stock  through  the  sense  of 
ownership  which  stock  gives  and  the  fact  that  it  is  negotiable. 

BY  THE  LOCAL  GOVERNMENT. 

In  recent  years  the  idea  has  more  and  more  prevailexi  that  it  is  as 
logical  for  a  government  to  erect  buildings  through  taxation  for  the 


Fio.  4. — Annual   May  Day  fete,  community  house,   Kentfield,   Calif. 

social  and  recreational  needs  of  its  citizens  as  for  the  needs  of  gov- 
ernment, education,  or  health.  A  number  of  very  successful  build- 
ings of  this  class  have  been  erected,  mostly  by  township  govern- 
ments, where  they  furnish  a  strong  appeal  to  the  farming  classes. 

The  question  is  submitted  to  the  people  by  vote  as  to  whether  they 
desire  to  tax  themselves  for  such  structures,  which,  if  thus  author- 
ized, are  financed  by  money  already  in  the  treasury,  by  special  taxes, 
or  the  issue  of  bonds. 

ADVANTAGES     OF    THE     LOCAL     GOVERNMENT     METHOD     OP    FINANCING     COMMtrNITT 

BUILDINGS. 

(1)  Title  and  control  rest  with  an  established  continuous  organi- 
zation— the  government.    This  gives  the  building  the  advantage  of 
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a  degree  of  permanency  that  it  could  not  have  under  private  or 
quasi-public  control.  It  enables  the  association  to  proceed  with  the 
work  connected  with  the  building  without  undue  worry  as  to  the 
future  of  the  building  itself. 

(2)  The  building  is  financed  and  maintainc^d  as  other  public 
works  and  edifices,  by  the  usual  method  of  paying  taxes.  Thus  dis- 
tributed over  a  long  period  of  years,  the  individual  financial  sup- 
port given  is  felt  much  less  than  when  the  person  is  called  upon  to 
pay  a  large  contribution  at  a  single  or  a  few  separate  times. 

(3)  A  community  building  supported  by  public  taxation  is  demo- 
cratic in  nature.  All  citizens  are  received  on  a  basis  of  equality. 
Character  and  intelligence  determine  a  man's  standing  in  the  move- 
ment rather  than  the  size  of  his  subscription. 

HOW  THE  UPKEEP  OF  BUILDINGS  IS  FINANCED. 

In  the  case  of  buildings  financed  by  an  individual  or  by  an  in- 
dustrial concern  a  community  association  is  generally  formed  which 
guarantees  the  maintenance  of  the  building  as  a  condition  of  the 
donation.  Sometimes  this  is  done  by  the  municipal  government. 
If  this  is  not  done,  the  donor  generally  includes  a  perpetual  mainte- 
nance fund  in  the  original  endowment.  In  the  case  of  community 
buildings  financed  by  clubs,  the  club  stands  back  of  the  building 
as  a  guaranty  of  its  maintenance.  The  local  government  is  behind 
all  buildings  which  it  finances,  although  revenue  accruing  from  the 
building  is  generally  sufficient  for  all  maintenance  expenses. 

RECEIPTS. 

Expenses  are  met  by  dues,  fees,  rentals,  and  receipts  from  enter- 
tainments, profits,  and  concessions.  Some  buildings  are  maintained 
entirely  by  annual  dues.  Some  of  the  more  highly  organized  ones 
sell  concessions  for  the  sale  of  candy,  fruit,  etc.,  but  most  buildings 
are  maintained  by  returns  from  entertainments  and  rentals.  Organi- 
zations of  a  public-benefit  nature  use  the  building  free,  while  others 
pay  a  small  maintenance  rental.  Entertainments  given  for  profit 
pay  a  higher  rent. 

EXPENDITURES. 

These  are  generally  for  heat,  light,  taxes,  insurance,  and  caretaker 
for  the  simpler  buildings,  to  which  are  added  secretary,  physical 
director,  or  librarian  for  the  more  elaborate  ones.  Such  expenses 
range  from  5  to  10  per  cent  of  the  original  cost  of  the  building  each 
year. 
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The  following  table  shows  the  amounts  received  from  entertain- 
ments and  rentals  by  a  number  of  representative  buildings  in  a 
given  year : 


Total 
e^cpcnd- 
itures. 

Receipts. 

Place. 

Total 
expend- 
itures. 

Receipts. 

Place. 

Enter- 
tain- 
ments. 

Ren- 
tals. 

-      $100 
200 

266 

1,000 
400 

1,000 

326 

190 

136 

300 

Enter- 
tain- 
ments. 

Ren- 
tals. 

California: 

Bogue 

1201 
189 

$101 

All. 
260 

1,400 
100 

"    216* 

60 

■   '466' 
300 

Minnesota: 

Hendrum 

Minnewasbta 

Northfiekl 

Massachusetts: 

Holden 

Oreendale 

Missouri: 

Fenton 

$745 

800 

2,400 

426 
1,211 

600 

250 
a44 

325 

449 

400 

$340 
300 

eoo, 

"     *336* 
400 
200 

$730 

Blue  Lake 

Connecticut: 

Bolton 

1,000 

GUead 

450 

2,400 
500 

250 
210 
280 

190 

•132 
400 

600 

43$ 

niinois: 

Brimfield  

883 

McLean 

Indiana: 

Advance  

Montana: 

Fairfield 

225 

Darlington 

Ohio: 

Mad  River 

New  Market 

Iowa: 

Dexter 

New  York: 

Loudon  ville    

Kan.sas: 

127 

Geneva 

Utah 

Hyrinn    

Russell 

400 

Michigan: 

Centre  ville 

Buildings  financed  by  individual  donation,  by  industrial  concerns, 
by  clubs,  or  by  local  governments,  are  largely  maintained  in  the  same 
way  as  those  financed  by  community  effort. 

HOW  THE  CONTROL  OF  BUILDINGS  IS  ORGANIZED. 

The  form  of  organization  best  adapted  to  the  control  and  mainte- 
nance of  a  community  building  should  receive  careful  consideration. 
In  some  instances  money  has  been  wasted  and  time  and  energy  ill- 
spent  on  the  erection  of  buildings  with  laudable  purposes  back  of 
them,  but  without  efficient  organizations  to  control  and  administer 
them. 

BUILDINGS  FINANCED  BY  AN  INDIVIDUAL. 

Title. — In  most  cases  title  remains  with  the  donor  or  his  heirs. 
This  keeps  the  property  in  the  family  if  it  should,  in  time,  cease  to 
function  as  intended.  Sometimes  the  donor  turns  the  title  over  to 
the  municipality  or  other  governmental  unit  which  agrees  properly 
to  safeguard  and  care  for  it.  This  insures  the  property  being  used 
for  some  public  purpose  even  though  its  original  use  terminate.  In 
other  cases  the  donor  gives  the  title  to  a  well-established  organiza- 
tions, such  as  the  chamber  of  commerce  or  a  church.  Thus  some 
permanent,  public-spirited  organization  is  always  in  control.  Less 
frequently  it  is  turned  over  to  a  commimity  association  formed  espe- 
cially to  administer  it.  In  this  case  it  is  controlled  by  an  organiza- 
tion in  entire  sympathy  with  its  aims. 
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Membership. — Frequently  membership  is  open  without  restriction 
to  every  member  of  the  community.  This  is  generally  the  case  when 
the  maintenance  of  the  building  has  been  perpetually  provided  for 
by  the  donor.  When  the  building  is  turned  over  to  a  specially-or- 
ganized community  body  which  finances  it,  the  membership  is  often 
confined  to  dues-paying  members,  thus  including  all  who  desire  to 
contribute. 

Control. — (Control  is  generally  exercised  by  a  self-perpetuating 
board  of  trustees  appointed  by  the  donor.    If  title  is  with  the  mu- 


PiG.  5. — Club  bouse  for  girls,  built  by  an  Industrial  concern  at  Tupelo,  Miss. 

nicipality  the  building  is  controlled  by  the  usual  public  officials. 
If  title  is  with  a  private  organization  control  rests  with  it. 

Management. — The  trustees  appointed  by  the  donor  nominate  a 
manager,  secretary,  or  director.  The  boards  of  trustees  of  other 
institutions  controlling  the  building  do  likewise.  In  some  cases  a 
house  committee  takes  the  place  of  a  manager  or  secretary. 

Scope  of  use. — If  there  are  no  strings  attached  to  the  gift  it  is 
available  for  all  nonpolitical,  nonsectarian,  nohfactional  uses  which 
are  for  the  public  benefit. 

BUILDINGS  FINANCED  BY  AN  INDUSTRIAL  CONCERN. 

Title. — Similar  to  that  of  individual  financing. 
Membership. — Similar  to  that  of  individual  financing.     Sometimes 
the  concern's  employees  are  given  special  consideration. 
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Control. — ^Either  by  the  concern  itself  or  by  methods  similar  to 
individually  donated  buildings.  Sometimes  the  board  of  control  con- 
sists of  representatives  of  the  concern  and  of  the  private  organiza- 
tion. 

Management. — Similar  to  that  of  donated  buildings. 

Scope  of  use. — Similar  to  that  of  donated  buildings.  Sometimes 
the  employees  of  the  concern  are  furnished  special  privileges  by  the 
concern  in  the  shape  of  baths,  pool,  lockers,  gymnasium,  or  a  library. 

BUILDINGS  FINANCED  BY  A  CLUB. 

Title.— With  club. 

Membership. — Generally  open  to  every  member  of  the  community 
who  pays  the  required  annual  dues  of  the  community  association. 


Fio.  6. — Girls'  club  house,  Tupelo,  Miss.     The  canning  club  at  work. 

Control. — To  all  intents  and  purposes  with  the  community  associa- 
tion; ultimately  where  the  title  rests.  Sometimes  there  is  a  board 
of  directors  composed  of  representatives  of  the  club  and  of  other 
organizations. 

Managements — Sometimes  a  secretary  or  house  committee  ap- 
pointed by  the  original  society,  more  frequently  appointed  by  the 
joint  board. 

Scope  of  use. — This  varies  from  the  restricted  kind,  in  which  the 
club  reserves  the  major  use  to  itself,  to  the  unlimited  kind  in  which 
the  club  is  practically  on  an  equality  with  all  other  organizati<»is 
as  to  use. 
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BUILDINGS   FINANCED   BY   VOLUNTARY   COMMUNITY   EFFORT. 

Title. — With  the  association  which  financed  the  building  or  its 
elected  trustees.  The  association  is  generally  incorporated  to  enable 
it  to  acquire  and  own  property  more  readily. 

Membership. — There  are  generally  two  classes :  (1)  Regular  mem- 
bers or  those  who  helped  finance  the  building,  and  (2)  social  mem- 
bers who  pay  dues  in  order  to  help  maintain  the  building,  and  who 
are  allowed  common  use  of  it. 

Control. — ^With  slight  variations  of  form,  control,  as  a  rule,  rests 
with  the  association  which  financed  the  building.  This  control  is 
exerted  through  a  board  of  directors  elected  by  the  association  mem- 


FiG.  7. — Interior  view  of  girls*  club  house,  Tupelo,  Miss. 

bership.    This  board,  or  the  association,  elects,  generally  from  the 
board  membership,  the  other  usual  officers. 

Scope  of  use. — All  the  people  of  the  community  are  encouraged  to 
become  social  members  if  not  original  financing  members. 

BUILDINGS  FINANCED  BY  LOCAL  GOVERNMENT. 

Title- — Rests  with  the  government  which  finances  it. 

Membership. — Includes  all  citizens  of  the  governmental  unit. 

ControL — ^By  the  local  government. 

Management. — By  a  regular  official  of  the  government  or  by  its 
appointed  representative. 

Scope  of  use. — This  is  generally  determined  by  the  limitations  that 
apply  to  other  local  buildings  of  a  public  nature. 
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ARTICLES  OF  INCORPORATION,  CONSTITUTIONS,  AND 

BY-LAWS. 

Most  community  associations  which  finance  their  buildings  by 
issuing  stock  incorporate  under  the  State  laws  in  order  that  they 
may  have  a  more  effective  instrimient  for  buying,  selling,  and  hold- 
ing property.  The  manner  of  incorporating  and  the  forms  used 
are  much  the  same  in  each  State,  and  information  regarding  it  may 
be  secured  from  the  proper  officials  in  the  various  States.  The  con- 
stitution of  an  association  of  this  character  is  more  important  than 
the  constitutions  of  most  local  societies.  Besides  such  ordinary 
information  as  the  election  and  duties  of  officers,  it  often  treats  of 
more  complex  matters,  such  as  the  election,  duties  and  powers  of 


Fig.  8. — Community  hall,  St.  Croix,  Wis.,  financed  by  local  taxation.  Building  contains 
an  auditorium,  witb  stage  and  dressing  rooms,  a  dining  room,  kitchen,  rest  room,  and 
ofBces  for  the  village  officials. 

trustees,  the  relationship  existing  between  the  incorporated  financing 
body  and  the  social  membership,  the  basis  of  control,  voting  units, 
etc.  As  these  local  community  associations  are  of  comparatively 
recent  growth  and  possess  the  germ  of  so  much  possible  good,  the 
constitutions  are,  in  reality,  the  charters  of  the  movement  and  are 
generally  well  expressed  and  defined.  Such  documents  should  be  as 
short,  simple,  and  direct  as  it  is  possible  to  make  them.  The  best 
of  them  include  only  what  is  necessary  to  make  clear  the  work  to  be 
done,  the  manner  of  doing  it,  and  who  is  to  do  it. 

A  constitution  suitable  for  one  association  might  not  be  fitted  for 
another.  For  that  reason  no  "model"  constitution  is  here  pre- 
sented.    However,  a  few  entire  constitutions,  and  excerpts  from 
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others,  as  adopted  by  associations  in  actual  operation,  are  given  us 
illustrative  of  the  different  forms  suitable  for  different  conditions. 
The  community  may  make  its  own  constitution  and  by-laws,  acting 
through  its  committee,  who  maj  study  these  different  forms  and 
others  that  they  may  secure  and  work  out  a  constitution,  readily 
agreed  upon  and  understood  by  the  membership  and  fitted  to  local 
conditions. 

It  is  well  to  remember,  however,  that  the  constitution  alone  can  not 
assure  success.  No  matter  how  long-studied  and  how  well-drafted 
the  constitution  of  an  association  may  be,  that  association  will  fail 
if  it  does  not  have  high  aims,  is  not  founded  on  correct  principles,  and 
is  not  conducted  in  a  spirit  of  mutual  helpfulness  and  cooperation. 

The  following  constitutions  and  by-laws  are  the  forms  used  in  the 
organization  and  government  of  certain  community  buildings  in 
actual  operation.  In  some  of  them  only  those  excerpts  are  given  that 
present  unique  ideas  of  organization,  the  customary  articles  being 
omitted.    These  various  forms  are  offered  only  as  suggestions. 

BUILDINGS   ERECTED   THROUGH   SALE   OF   STOCK. 

Holden,  Mass^ — ^AU  the  forms  used  in  the  organization  and  gov- 
ernment of  this  successful  community  building  are  here  given  in  the 
hope  that  they  will  be  helpful  to  other  communities  contemplating 
the  erection  of  similar  community  buildings.  This  building  is  in  a 
town  of  2,147  inhabitants. 

Temporary  Organization. 

We,  the  undersigned,  on  this  eighteenth  day  of  May,  nineteen  hundred  and 
fourteen,  do  hereby  declare  ourselves  a  temporary  organization  with  the  pur- 
pose of  promoting  the  social  welfare  of  this  community ;  in  furtherance  of  this 
end,  under  the  name  of  the  Community  Club  of  Holden,  Massachusetts,  to  pur- 
chase and  devote  to  such  purposes  as  may  be  later  determined  as  worthy,  a 
certain  piece  of  property  in  Holden,  Massachusetts,  known  as  the estate. 

PUBLIC   ANNOUNCEMENT. 

On  May  11th,  1914,  at  the  home  of ,  there  was  formed  a  temporary 

organization  under  the  name  of  the  Holden  Community-House  Association. 
The  officers  elected  were:  President,  ;  secretary,  ;  treasurer, 


The  object  of  the  association  is  to  secure  and  to  maintain  a  gathering  place 
for  the  various  social  organizations  of  the  community.  There  is  a  special  need 
for  permanent  quarters  for  the  Boy  Scouts,  also  the  Camp  Fire  Girls.  An 
option  until  June  1st  has  been  secured  on  the  valuable  property  known  as  the 

estate,  at  the  comer  of and Streets,  Holden  Centre.    The 

purchase  price  is  to  be  $4,000.  There  Is  a  bank  mortgage  of  $2,900  on  the 
property.  An  Immediate  cash  outlay  of  about  $2,500  will  be  required  to  com- 
plete the  purchase  and  to  put  the  property  in  good  condition  for  year-round 
occupancy  and  to  so  remodel  the  interior  as  to  provide  two  large  assembly 
rooms  on  the  first  floor,  four  large  rooms  on  the  second  floor,  install  new 
plumbing  and  heating  systems,  etc. 
19408^—21 8 
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It  is  also, planned  to  remove  the  bam,  sheds,  etc.,  and  to  improve  the  grroands. 

Careful  estimates  have  been  made  of  expenses  to  be  Incurred  and  of  the 
income  expected.  These  estimates  make  it  apparent  that  the  project  Is  feasible 
and  will  be  self-supporting. 

The  requisites  for  success  are  public  interest  and  financial  support,  and  in  the 
belief  that  these  are  not  wanting  in  Holden,  the  undersigned  committee  of  three 
was  appointed  to  solicit  pledges  from  those  Interested.  Shares  of  ownership 
are  to  be  offered  at  $5.00  each,  one-half  payable  upon  delivery  of  certificate 
and  one-half  within  thirty  dajrs. 

The  prime  object  of  this  enterprise  Is  to  secure  against  unwise  and  unattrac- 
tive uses  an  important  piece  of  property,  and  to  insure  keeping  intact  a  group 
of  four  fine  old  buildings,  making  a  most  attrtictlve  town  center. 

It  is  hoped  the  resiwnse  to  this  circular  will  be  inmiedlate  and  generaL 

A  meeting  of  subscribers  will  be  held  at  a  date  and  place  to  be  announced 
later  to  effect  a  permanent  organization. 

Please  sign  the  enclosed  application,  stating  the  number  of  shares  at  $5.00 
each  which*  you  wish  to  subscribe  for,  and  hand  to  any  member  of  committee 
or  mall  to  the  chairman. 

Ck)MMrrTEE. 

Copy  of  the  Charter. 

The  Commonwealth  of  Massachusetts. 

Be  it  known  that  whereas  (names:)  have  associated  themselves  with 

the  intention  of  forming  a  corporation  under  the  name  of  Holden  Community 
Corporation  for  the  purpose  of  the  following :  To  acquire,  hold,  manage,  devripp. 
Improve,  lease,  mortgage,  buy,  or  sell  real  estate  situated  in  [the]  town  of  Holden. 
The  duration  of  the  corporation  shall  be  for  the  term  of  fifty  years;  with  a 
capital  stock  of  ten  thousand  dollars,  common  stock.  Par  value,  five  dollars. 
The  amount  of  the  capital  stock  now  to  be  issued  is  four  hundred  and  twenty- 
two  shares,  to  be  paid  for  as  follows :  In  cash  in  full,  four  hundred  and  twenty- 
two  shares ;  and  have  complied  with  the  provisions  of  the  statutes  of  this  Com- 
monwealth in  such  case  made  and  provided  as  appears  from  the  articles  of 
organization  of  said  corporation,  duly  approved  by  the  commissioner  of  cor- 
porations and  recorded  in  this  office. 

Now,  therefore,  I, ,  secretary  of  the  Commonwealth  of  Maj^achuaetti, 

do  hereby  certify  that  said  (names:) ,  their  associates  and  successors,  are 

hereby  organized  and  established  as,  and  are  hereby  made,  an  existing  cor- 
poration under  the  name  of  Holden  Community  Corporation,  with  the  powers, 
rights,  and  privileges,  and  subject  to  the  limitations,  duties,  and  restrictions 
which  by  law  appertain  thereto. 

Witness  my  official  signature  hereunto  subscribed  and  the  Great  Seal  of  the 
CJommonwealth  of  Massachusetts  hereunto  affixed,  this  thirtieth  day  of  June, 
in  the  year  of  our  Lord  one  thousand  nine  hundred  and  fourteen. 

( Signed ) , 

Secretary  of  the  CommomveaUk. 

By-Laws. 

Abticlb  1. 

The  name  of  this  corporation  shall  be  Holden  Community  Corporation.  It 
shall  have  a  corporate  seal  bearing  the  name  of  the  corporation  and  such  other 
device  or  Inscription  as  the  board  of  directors  may  determine, 
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Articlb  2. 

The  officers  of  this  corporation  shall  be  a  board  of  directors  consisting  of 
seven  (7)  stockholders,  a  president,  a  clerk,  and  a  treasurer,  all  of  whom  ex- 
cepting the  president  shall  be  chosen  by  ballot  annually  at  the  first  meeting  of 
the  corporation  and  at  each  annual  meeting  thereafter,  and  one  of  said  board 
of  directors  shall  be  chosen  president  by  the  sala  directors,  and  all  said  officers 
shall  hold  their  offices  until  others  are  chosen  and  qualified  in  their  stead.  If 
anj-  director  ceases  to  be  a  stockholder  his  said  office  becomes  vacant  Vacan- 
cies In  any  of  said  offices  may  be  filled  at  a  special  meeting  of  the  stockholders. 

Abticle  3. 

The  directors  shall  have  general  direction,  control,  and  management  of  the 
property  and  business  of  the  corporation.  They  shall  have  power  to  purchase 
and  lease,  pledge,  and  sell  all  such  personal  property  and  to  make  all  such  con- 
tracts and  agreements  in  behalf  of  the  corporation  as  they  may -deem  needful  or 
convenient  for  the  prosecution  of  its  business  and  operations. 

Abtici^  4. 

The  president  shall  preside  at  all  meetings  of  the  stockholders  and  of  the 

directors  and  shall,  with  the  treasurer,  sign  all  certificates  of  stock  Issued  by 

the  corporation. 

Abticle  5.  • 

The  clerk  shall  be  sworn  each  year  to  the  faithful  discharge  of  his  duties 
and  a  record  of  the  oath  with  the  evidence  thereof  shall  be  made  by  him  upon 
the  records  of  the  corporation.  He  shall  attend  the  meetings  of  the  stock- 
holders and  of  the  directors,  and  shall  make  record  upon  the  book  of  records 
of  the  corporation  of  the  proceedings  of  the  stockholders  and  of  the  board  of 
directors  at  their  respective  meetings.  He  shall  have  custody  of  the  certificate 
and  transfer  books  and  stock  ledger  of  the  corporation,  and  shall  record  all 
transfers  of  shares  In  the  corporation.  He  shall  notify  the  stockholders  and 
directors  of  their  respective  meetings  In  accordance  with  the  by-laws  of  the 

corporation. 

Abticle  6. — Trbasubeb. 

Tlie  treasurer  shall  have  the  custody  of  all  monies,  obligations,  contracts, 
documents,  etc.,  belonging  to  the  corporation,  and  of  Its  common  seal.  He 
shall  collect  all  monies  from  time  to  time  due  the  corporation  and  disburse  the 
same  pursuant  to  the  order  of  its  board  of  directors  or  of  Its  stockholders. 
Together  with  the  president,  he  shall  sign  all  certificates  of  stock  Issued  by  the 
corporation.  The  treasurer  shall  have  the  sole  right  to  make,  sign,  endorse, 
and  accept  for  and  In  the  name  of  the  corporation  promissory  notes  and 
checks,  and  then  only  in  the  regular  course  of  its  business.  He  shall  execute 
and  deliver  in  behalf  of  the  corporation  all  such  Instruments  under  Its  common 
seal  as  may  be  ordered  by  the  stockholders  or  directors  unless  their  execution 
and  delivery  Is  otherwise  provided  for  by  vote  and  shall  affix  the  common 
seal  to  all  certificates  of  stock  issued  by  the  corporation,  and  shall  perform 
such  other  duties  as  the  directors  may  require. 

Abticle  7. — Mbbtings  of  the  Dibsctobs. 

Meetings  of  the  directors  may  be  called  by  the  president  or  treasurer  or  any 
director;  and  the  clerk  shall  notify  the  directors  of  such  meeting  whenever 
requested  in  writing  by  the  president,  treasurer,  or  director  calling  such  meet- 
ing. A  notice  In  writing  mailed  forty-eight  hours  before  the  meeting  shall  be 
sufficient  notice  of  the  meeting. 
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Article  8. 

Notice  of  all  meetings,  annual  and  special,  of  the  stockholders  shall  be  given 
to  each  stockholder  by  mailing  the  same  addressed  to  him  seven  days  at  least 
before  the  time  of  such  meeting. 

abticlb  9. 

At  any  meeting  of  the  stockholders  the  stockholders  having  the  uiajortty 
of  the  shares  of  the  capital  stock  represented  in  person  or  by  proxy,  shall  con- 
stitute a  quorum  for  the  transaction  of  business.  At  any  meeting  of  the  board 
of  directors  five  directors  shall  constitute  a  quorum. 

Abticle  10. — Stockholdebs'  Meeting. 

An  annual  meeting  of  the  stockholders  shall  be  held  on  the  first  Monday  of 
January  at  8  o'clock  p.  m.  at  Community  House.  The  fiscal  year  of  the  cor- 
poration shall  end  with  December  thirty-first  of  each  year.  Special  meetings 
of  the  stockholders  may  be  called  by  the  president  or  by  a  majority  of  the 
directors,  and  may  be  called  by  the  clwk  on  written  application  of  three  or 
more  stockholders  who  are  edtitled  to  vote,  stating  the  time,  place,  and  purpose 
of  the  meeting. 

Abticle  11. — Votes  and  Pboxies. 

At  all  meetings  of  the  stockholders  each  stockholder  shall  be  entitled  to  one 
vote  for  each  share  of  stock  held  by  him,  and  absent  stockholders  may  vote  and 
be  represented  by  their  lawfully  constituted  proxies. 

Abticlb  12. — Cebtificatbs. 

All  certificates  of  shares  of  the  capital  stock  of  the  corporation  shall  be  nom- 
bered  progressively  from  the  first  and  shall  be  signed  by  the  president  and 
treasurer  and  bear  the  seal  of  the  corporation  and  shall  set  forth  the  names 
and  residences  of  the  respective  stockholders 

Abticle  13. — Teansfbb  of  Stock. 

All  shares  of  stock  of  the  association  shall  be  transferable  only  on  the  books 
of  the  company  by  the  holder  thereof  in  person,  or  by  attorney  duly  authorixed 
in  writing,  and  upon  the  surrender  and  cancellation  of  the  certificates  therefor 
duly  endorsed. 

Abticlb  14. — ^Altbbation  of  Bt-Laws. 

Any  of  these  by-laws  may  be  amended,  repealed,  or  changed  by  a  vote  of  the 
stockholders  holding  a  majority  of  the  shares  of  the  capital  stock  of  said 
corporation  represented  in  person  or  by  proxy  at  any  annual  or  special  meeting: 
of  the  stockholders.  In  the  notice  of  such  special  meeting  it  shall  be  suted 
that  the  amendment,  r^)eal,  or  change  of  the  by-laws  may  be  acted  upon. 

Ambndmbnt  1. 

Article  2  to  read  as  follows: 

The  officers  of  this  corporation  shall  be  a  board  of  directors  consisting  of  nine 
(9)  stockholders,  two  of  whom  shall  be  the  clerk  and  the  treasurer  of  the 
corporation,  a  president,  a  clerk,  and  a  treasurer,  all  of  whom,  excepting  tlie 
president  shall  be  chosen  by  ballot  annually  at  the  first  meeting  of  the  cor 
poration  and  at  each  annual  meeting  thereafter,  and  one  of  said  board  of 
directors  shall  be  chosen  president  by  said  directors,  and  all  said  officers  diall 
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bald  their  offices  until  others  are  chosen  and  qualified  in  their  stead.  If  any 
director  ceases  to  be  a  stockholder,  his  said  office  becomes  vacant.  Vacancies 
in  any  of  said  offices  may  be  fill^  at  a  special  meeting  of  the  stockholders. 

Elgin,  Nebraska. — ^A  feature  of  this  constitution  worthy  of  note  is 
the  provision  for  a  double  organization,  i.  e.,  the  social  organization 
within  the  business  organization  or  "  a  wheel  within  a  wheel,"  as  it 
has  been  called.  The  corporation  is  managed  by  the  board  of  direc- 
tors elected  at  the  annual  meeting  of  the  stockholders.  They  em- 
ploy a  commissioner  to  look  after  the  social  organization  which  the 
club  maintains  and  which  is  supposed  to  be  the  clearing  house  for 
all  the  social  activities  of  the  village.  This  building  was  erected  in 
a  village  of  900  inhabitants. 

Abticles  or  Incorpokation  of  the  Elgin  Community  Club. 

Abticlb  I. — Name. 

The  name  of  this  corporation  shaU  be  the  "  Elgin  Community  Club." 

Abticlh  II. — Objbct. 

The  objects  for  which  this  company  is  formed  and  the  powers  which  it  shall 
exercise  are  *  *  ♦ ;  to  erect,  construct,  equip,  operate,  manage,  and  main- 
tain a  community  club  house  and  club  rooms  for  recreation  and  amusements; 
*  *  *  to  sell  soclal-clnb  memberships  to  nonstockholders,  which  members 
shall  be  entitled  to  all  the  privileges  of  the  club,  except  the  right  to  participate 
In  the  control  of  its  coriwrate  affairs ;     ♦     ♦     *. 

Abticlb  V. — Cobpobate  Stock. 

Sec.  1.  The  amount  of  capital  stock  of  said  corporation  shall  be  $25,000.00. 

Sec.  2.  The  capital  stock  shall  consist  of  250  shares  of  $100.00  each,  and  the 
amount  of  the  capital  stock  with  which  the  said  corporation  shall  begin  business 
shall  not  be  less  than  $7,500.00 ;  and  the  corporation  may  collect  unpaid  install- 
ments on  subscription  of  said  capital  stock  by  giving  ten  days'  notice  to  such 
subscriber. 

Abticlb  VI. — Boabd  of  Dibbctobs. 

The  number  of  directors  shall  be  seven.  The  directors  shall  manage  the 
business  of  the  company,  elect  all  officers  of  the  company,  and  do  each  and 
everything  necessary  and  proper  for  the  carrying  out  of  the  objects  herein  ex- 
pressed. The  directors  shall  be  elected  at  the  annual  meeting  of  the  stock- 
holders; but  vacancies  existing  at  any  other  time  may  be  filled  by  the  board 
itself,  or,  in  default  of  a  quorum,  by  special  meeting  of  the  stockholders.  The 
officers  of  the  corporation  shall  be  elected  at  the  meeting  of  the  board  of  direc- 
tors immediately  following  the  annual  election. 

*  •     ^  •  •  «  «  * 

Abticlb  IX. — Voting. 

At  all  meetings  of  the  stockholders  of  this  company,  each  stockholder  shall 
l>e  entitled  to  1  vote  for  each  share  of  stock  by  him  owned,  which  vote  may 
be  cast  in  person  or  by  proxy.    All  officers  shall  be  elected  by  ballot. 
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Abticlb  XII. — First  Boabd  of  Dibectors. 

Immediately  after  the  capital  stock  of  the  company  has  been  subscribed  lo 
the  amount  of  not  less  than  $7,500,  the  Incorporators  herein  named  shall  call 
a  meeting  of  all  subscribers  to  its  capital  stock,  and  said'  stockholders  shall 
proceed  to  elect  a  board  of  directors,  who  shall  serve  until  the  anniial  meeting 
in  January,  1917,  and  until  their  successors  are  elected.  All  other  boards  of 
directors  except  the  first  shall  hold  office  for  one  year. 

•  •  *  •  *  *  * 

CoRPOBATioN  By-Laws. 
Abticlb  1. — Pbopebtt. 

(a)  The  real  estate  and  fixed  property  of  the  corporation  is  hereby  declared 
to  be  all  the  real  estate  which  it  may  have  at  any  time  in  its  possession  by  vir- 
tue of  purchase,  lease,  gift,  or  other  manner  of  acquirement,  and  is  subject 
at  all  times  to  the  control  of  the  board  of  directors  which  is  elected  by  the 
holders  of  the  capital  stock. 

(&)  The  merchandise  of  the  corporation  is  hereby  .declared  to  be:  The  rights 
and  privileges  of  social  membership,  the  use  and  comforts  of  the  various  real 
and  personal  properties  of  the  corporation,  including  its  auditoria,  parks,  etc 
subject  to  the  house  and  grounds  rules  as  they  may  be  in  force  from  time  to 
time. 

Article  2. — Power  op  Pirectobs. 

The  corporation,  through  its  directorate,  shall  make  all  regulations  for  use 
of  the  various  properties,  fix  fees  and  regulations  for  social  memberships,  rent- 
als, admission  charges  for  exhibitions,  etc.,  fees  for  games,  bath,  and  other 
privileges. 

Abticle  3. — Rights  of  Stockholders. 

Holders  of  the  capital  stock  shall  have  all  the  rights  enumerate<l  in  the  arti- 
cles of  the  corporation  as  to  the  real  estate  and  financial  control  of  the  proi>- 
erty  interests,  but  shall  not  be  entitled  to  the  privileges  of  social  membership, 
nor  participation  in  the  meetings  of  the  social  organization  unless  they  shall 
qualify  for  the  same  by  paying  the  same  annual  membership  fee,  in  advance, 
as  shall  be  prescribed  for  social  members  of  the  class  to  which  they  may  be 
eligible. 

Article  4. — ^The  Social  Organisation. 

The  corporation  shall  maintain  the  social  organization  known  as  the  Elgin 
Oommunity  Club,  subject  to  the  rules  and  regulations  prescribed  under  the 
section  headed  "  The  Social  Organization." 

*  •  •  *  *  «  « 

Article  10. — Advisory  Board. 

The  members  of  the  village  board  of  trustees,  the  pastors  of  the  various 
churches,  the  superintendent  of  public  education,  and  the  village  marshal,  pro- 
vided they  maintain  membership  in  the  club,  shall  constitute  an  advisory  board 
which  may  meet  from  time  to  time  with  the  board  of  directors  in  consideratioo 
of  the  various  interests  of  the  community. 
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The  Social  Obganization  By-Laws. 

ABTICLB  1. POWSBS  AND  OBJECT. 

(a)  The  word  "club"  in  this  section  shall  be  construetl  to  mean  the  social 
organization  as  distinguished  from  the  corporation. 

(ft)  The  social  organization  of  the  Elgin  Community  Club  shall  entitle  its 
members  to  all  the  rights  and  privileges  of  the  club,  except  those  reserved  in 
the  articles  of  incorporation  to  the  stockholders ;  subject  to  the  by-laws  in  force 
and  as  they  may  be  added  to  or  amended  from  time  to  time.  The  club  is 
organized  for  the  promotion  in  all  ways  possible  of  the  welfare,  industrial,  and 
social  development,  commercial,  agricultural,  and  general  public  interests  of 
the  community  of  and  adjacent  to  Elgin,  Nebraska. 

«  *  *  •  '     •  «  * 

Article  2. — Officebs. 

The  president  and  vice  president  of  the  corporation  shall  preside  in  order  at 
the  meetings  of  the  social  organization.  The  conunissioner  shall  be  secretary 
thereof  and  perform  all  duties  necessary  to  his  office.  In  his  absence  the  secre- 
tary of  the  corporation  shall  serve,  when  neither  are  present  the  president  shall 
appoint  a  secretary  pro  tem.  The  corporation  treasurer  shall  be  treasurer 
thereof  and  shall  keep  separate  the  corporation  and  club  funds. 

m  *****  * 

Article  3. — Membbhship. 

(a)  Regular.  Any  person  of  legal  age,  of  good  character  and  standing,  who 
is  a  resident  of  any  of  the  following  townships  ♦  ♦  *  ;  may  become  a  member 
in  the  regular  class  upon  application  signed  by  himself  and  bearing  the  recom- 
mendation of  two  members  in  good  standing  and  receiving  ithe  approval  of  not 
less  than  tvvo-thirds  of  the  board  of  dixectors,  said  approval  to  be  determined 
by  ballot ;  application  must  be  accompanied  by  initiation  fee.     ♦     ♦     ♦ 

(6)   Special:  Traveling  men  and  nonresidents. 

(c)  Boys. 

Article  4. — Fees  and  Dues. 

Until  January  1,  1917,  the  initiation  fee  shall  be  25  cents  and  the  dues  shall 
be  at  the  rate  of  fifty  cents  per  month  payable  In  advance  for  the  number  of 
months  remaining  from  date  of  application  till  January  1,  1917.  On  and  after 
January  1,  1917,  the  Initiation  fee  shall  be  five  dollars  for  all  persons  In  the 
regular  class  and  twenty-five  cents  for  all  in  special  class  and  boys. 

Du*»s  for  the  regular  classes  shall  l>e  as  follows:  Family  membership,  $15.00 
per  annum.  Payable  in  advance.  Single  man's  membership,  $12.00  per  annum 
payable  in  advance.  For  special  classes:  Boys  under  21  years,  $5.00.  Payable 
in  advance.    Nonresidents,  $5.00  per  annum. 


Article  6. — Pbivilbqbs. 

The  corporation  shall  furnish,  in  consideration  of  the  annual  membership  fee, 
a  comfortable  meeting  place  for  the  club  at  Its  regular  monthly  and  special 
meetings.  It  shall  maintain  and  keep  comfortable  the  reading  rooms,  gymnasia, 
recreation  and  ladies'  rest  room,  etc.,  for  the  daily  use  of  club  members  and 
their  guests.    ♦     ♦    ♦ 
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Articlb  7. — Club  Funds. 

The  club  may  raise  funds  for  its  special  uses  by  subscription,  soUcitatioii, 
entertainments,  or  in  any  manner  not  conflicting  wltli  the  by-laws  or  State 
statutes  for  the  several  objects  of  its  organization ;  which  funds  shall  be  kept 
s^arate  from  the  corporation  funds  by  the  treasurer  and  administered  bj 
him  in  accordance  with  the  action  of  the  club  upon  warrant  signed  by  the 
commissioner. 

The  club  shall  have  no  authority  to  make  any  contract  involving  the  co^ 
poration  treasury,  unless  by  consent  of  the  board  of  directors,  but  shall  at  all 
times  have  its  special  funds  under  its  own  control.  The  right  to  disapprove 
and  set  aside  any  action  of  the  club  shall  always  be  vested  in  the  board  of 
directors,  and  in  the  event  of  the  dissolution  of  the  club  or  failure  to  maintain 
interest,  all  the  property  of  the  club  shall  automatically  revert  to  the  corpora- 
tion. 

House  and  Ground  Rui£s. 

AbTICLB   1. — ^DUTIBS  AND  POWERS   OF  COMMISSIONER. 

It  shall  be  the  duty  of  the  commissioner  to  act  as  manager  of  the  auditorium 
and  have  general  oversight  of  the  building  and  grounds.  He  shall  act  as  secre- 
tary of  the  social  organization,  conduct  the  correspondence,  collect  dues  and 
subscriptions  for  various  purposes  as  they  may  be  authorized  from  time  to  time, 
and  do  such  other  work  as  may  be  ordered  by  the  board  of  directors,  to  which 
he  shall  at  all  times  be  responsible.  Alf  the  assistants  in  the  building  or  grounds 
shall  at  all  times  be  under  his  direction  and  subject  to  his  discipine.    *    •    ♦ 

He  shall  have  power  at  all  times  to  administer  the  discipline  of  the  dub 
and  to  exact  obedience  to  its  rules.    •    •    ♦ 

Article  3. — Auditorium  and  Hall  Leases  and  Contracts. 

Every  contract  made  for  the  use  of  the  auditorium  shall  contain  in  heavy 
type  at  the  head  of  the  blank  the  following  words :  "  Read  Youb  Contract  !  You 
know  your  company  and  production  and  if  you  do  not  wish  to  comply  with  oar 
house  regulations  do  not  sign  it.  We  guarantee  you  a  square  deal,  but  we  in^st 
upon  quality  and  the  maintenance  of  the  standard  of  the  house."  And  in  the 
body  of  the  contract  shall  be  the  following  words:  "The  commissioner  shall 
have  absolute  authority,  with  or  without  the  consultation  of  the  advisory  board 
or  board  of  directors,  any  time  that  he  deems  it  advisable,  to  ring  down  the 
curtain  upon  any  performance  or  terminate  the  engagement  of  the  auditorium 
and  order  the  repayment  of  the  admission  fee  to  the  members  of  the  audience, 
when  he  shall  be  convinced  that  the  performance  or  use  of  the  building  is  de- 
structive of  morality,  is  obscene  or  profane,  or  is  offensive  to  the  higher  develop- 
ment of  the  community,  or  shows  a  lack  of  quality  necessary  to  the  standards  of 
the  house.  In  the  event  of  any  such  action  any  advance  rentals  which  may  have 
been  paid  shall  be  forfeited  to  the  corporation  treasury  to  cover  the  cost  of 
light,  heat,  service,  etc.    •    •    ♦ 

Dexter,  Iowa. — ^This  building  was  erected  in  1915  in  a  town  of  767 
population  at  a  cost  of  $13,000. 

Abticles  of  Incorporation, 
•    Article  I. 

The  name  of  this  corporation  shall  be  The  Community  House  Association  of 
Dexter,  Iowa, 


Digiti 


zed  by  Google 


Organization  of  Rural  Community  Buildings.  25 

Abticlb  II. 

The  object  of  this  corporation  shall  be  the  development  and  promotion  of  the 
social,  moral,  religious,  athletic,  and  educational  interests  and  activities  of  the 
town  of  Dexter.  Iowa,  and  vicinity. 

Article  III. 

The  amount  of  capital  stock  authorized  is  ten  thousand  and  no/100 
($10,000.00)  dollars,  and  shall  be  divided  into  scares  of  five  and  no/100  ($5.00) 
dollars,  each,  and  shall  be  fully  paid  and  nonassessable.  Not  more  than  twenty 
(20)  shares  of  stock  shall  be  sold  to  or  held  by  any  one  person  at  any  one  time. 

Abticlb  IV. 

The  aff^rs  of  this  corporation  shall  be  managed  by  a  board  of  managers  con- 
sisting of  seven  (7)  members,  four  (4)  of  whom  shall  be  elected  from  the  office 
bearers  of  the  churches  of  Dexter,  Iowa,  existing  at  the  date  of  this  incorpora- 
tion^ with  not  more  than  two  (2)  of  such  members  from  any  one  church,  one  (1) 
from  the  school  board  of  the  independent  school  district  of  Dexter,  Iowa,  one 
(1)  from  the  town  council  of  Dexter,  Iowa,  and  one  (1)  from  the  farmer's 
short  course  of  Dexter,  Iowa,  or  any  successor  to  it  which  represents  the  farm- 
ing interests  of  this  community;  and  said  board  shaU  organize  itself  by  the 
election  of  a  president,  vice  president,  and  a  secretary-treasurer  from  its  own 
number,  and  such  other  officers,  including  an  executive  conunittee,  as  they 
may  see  fit  or  as  as  may  be  provided  by  the  by-laws  of  this  corporation. 

Barnard,  S.  Dak. — Following  is  the  constitution  of  the  Barnard 
Community  Center  Association,  of  Barnard  S.  Dak. : 

Abticlh  1. — Nams. 

The  name  of  this  organization  shall  be  "  Barnard  Community  Center  Asso- 
ciation." 

Abticle  2. — Object. 

The  object  of  this  company  shall  be  to  erect  and  maintain  a  hall  suitable  for 
the  needs  and  welfare  of  the  community. 

Abticlb  8. — Capital. 

The  authorized  capital  of  this  company  shall  be  seven  thousand  dollars 
($7,000),  divided  into  shares  of  the  par  value  of  twenty-five  dollars  ($25)  each. 

Abticle  4. — Officebs. 

The  officers  of  this  company  shall  be  a  board  of  three  directors,  who  shall 
be  the  president,  vice  president,  and  the  secretary-treasurer. 

Abticlb  5. — Amendments. 

This  constitution  may  be  amended  by  a  two-thirds  vote  of  the  stockholders 
present  at  any  regularly  called  meeting. 

Abticlb  6. — Quobtim. 

Two  members  of  the  board  of  directors  shall  constitute  a  quorum  and  may 
transact  any  business  that  may  properly  come  before  them. 

By-Laws. 

Sec.  1.  Each  director  shall  be  elected  by  a  majority  vote  of  the  stockholders 
present  at  the  annual  meeting,  one  director  to  be  elected  each  year  and  to  hold 
office  three  years  or  until  his  successor  has  been  elected. 
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Sec.  2.  The  annual  meeting  of  the  stockholders  shall  be  held  on  tlie  third 
Saturday  In  March.  A  special  meeting  may  be  called  by  the  president  or  by 
the  secretary-treasurer  by  giving  at  least  seven  days'  writtwi  notice  thereof. 
Each  stockholder  sliall  be  entitled  to  one  vote  at  such  regular  or  special 
meetings. 

Sec.  3.  Immediately  after  election,  the  board  of  directors  shall  meet  and  elect 
from  their  number  a  president,  a  vice  president,  and  a  secretary-treasurer. 
They  shall  also  appoint  a  manager  who  shall  look  after  the  hall  for  the  best 
Interests  of  the  company. 

Sec.  4.  The  duties  of  the  president  shall  be  to  preside  at  all  meetings  of  the 
directors  or  stockholders.  The  vice  president  shall  perform  the  duties  of  tlie 
president  in  his  absence. 

Sec.  5.  The  duties  of  the  secretary-treasurer  shall  be  to  keep  a  record  of  tlie 
proceedings  at  all  directors*  or  stockholders*  meetings  and  he  shall  malce  a  re- 
port to  the  stockholders  at  their  annual  meeting  showing  the  receipts  and  dis- 
bursements of  all  funds  together  with  the  financial  condition  of  the  company 
at  that  time  and  shall  pay  all  bills  as  allowed  by  the  board  of  directors. 

Sec.  6.  The  manager  shall  hold  offiqe  until  his  successor  is  appointed  and 
shall  have  charge  of  the  renting  and  upkeep  of  the  hall  under  the  supervision 
of  the  board  of  directors  and  shall  turn  over  all  money  received  promptly  to 
the  secretary-treasurer. 

Sec.  7.  The  board  of  directors  shall  meet  directly  following  the  stockholders' 
annual  meeting  and  as  often  thereafter  as  the  secretary-treasurer  may  deem 
necessary. 

Sec.  8.  The  board  of  directors  shall  have  power  to  fill  any  vacancy  in  tlie 
board  by  appointment,  such  appointee  to  hold  ofiice  until  the  next  annual 
election. 

Sec  9.  The  board  of  directors  shall  have  power  to  borrow  money  In  the  name 
of  and  for  the  company  to  make  improvements  or  repairs  as  may  be  n€»cessary 
and  to  provide  the  necessary  funds  for  the  completion  of  the  building  anil 
equipment  anc^  to  pledge  any  or  all  of  the  assets  of  this  company  for  the  pay- 
ment of  such  borrowed  money. 

Sec  10. — The  board  of  directors  shall  set  aside  each  year  as  a  sinking  food 
one-half  of  the  net  earnings  of  the  company  to  retire  any  stock  that  may  be 
offered  l)ecause  of  the  removal  of  the  owner  thereof  from  the  county,  such  stock 
to  be  redeemed  In  the  successive  order  that  It  is  offered  and  as  funds  become 
available.  All  liabilities  shall  be  paid  before  the  distribution  of  any  earnings 
Is  made. 

The  balance  of  net  earnings  shall  be  paid  as  dividends  each  year  on  the  stock 
basis. 

BUILDINGS   ERECTED   THROUGH   VOLUNTARY    CONTRIBUTIONS. 

Potwin,    Kans; — Population   of  village,  249.    Cost  of   building, 

$6,141. 

Constitution  and  By-Laws. 

Abticle  I. — Namb. 

The  name  of  this  club  shall  be  the  Potwin  Community  Welfare  Club. 

Abticle  II. — Capital  and  Object. 

Sec  1.— Capital.— This  club  shall  have  no  capital  stock,  the  funds  f6r  tlie 
building  and  maintenance  shaU  be  raised  by  voluntary  contributions,  and  do 
charge  shaU  be  made  for  the  use  of  the  bulldUig  for  purposes  hereinafter  meo- 
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tioned,  provided  that  the  board  of  trustees  shall  have  power,  if  they  so  choose, 
to  charge  Plough  to  cover  Incidental  expenses. 

Sec.  2. — Object — It  shall  be  the  purpose  of  this  club  to  build  and  hold  a 
building  that  can  be  used  as  a  place  where  the  real  sp*rlt  of  brotherhood  pre- 
vails, and  to  spread  that  spirit  In  the  Community. 

To  furnish  a  wholesome,  happy  center  for  our  community;  to  promote  In 
every  possible  way  the  spirit  of  business  cooperation  and  mutual  helpfulness 
among  the  farmers  and  business  men  of  the  community.     *     ♦     ♦ 

Article  III. — Membbsship. 

Sec.  1.  — Associate. — Every  person  living  in  the  vicinity  of  Potwln  Is  con- 
sidered an  associate  member  of  this  club. 

Sec.  2. — Active, — ^Any  person  over  18  years  old  may  become  an  active  member 
of  this  club  by  enrolling  with  the  secretary  and  may  remain  so  by  reenrolllng 
within  thirty  days  after  each  annual  meeting,  and  shall  have  power  to  vote  for 
members  of  the  board  of  trustees,  and  upon  all  other  questions  coming  before 
the  club ;  provided,  that  no  new  member  shall  have  power  to  vote  within  less 
than  thirty  days  after  his  enrollment. 

Abticle  IV. — Officibs  and  Elections. 

Sec.  2. — Trustees, — ^The  board  of  trustees  shall  hold  office  for  a  term  of  five 
years  and  shall  be  chosen  at  the  regular  annual  meeting  of  the  club  In  the  fol- 
lowing manner: 

At  the  first  annual  meeting  the  club  shall  choose.  In  whatever  manner  they 
desire,  one  member  for  a  term  of  one  year,  one  for  two  years,  one  for  three 
years,  one  for  four  years,  and  one  for  five  years,  and  then  at  each  succeeding 
annual  meeting  one  member  shall  be  chosen  for  a  term  of  five  years. 

Sec.  3 — Other  offlcers, — Immediately  after  the  annual  election  the  board  of 
trustees  shall  choose  from  their  own  membership  a  president,  secretary,  and 
treasurer,  who  shall  serve  for  a  term  of  one  year. 

*  «  *  *  '      •  *  ♦ 

Article  V. — Duties  of  Officers. 

Sec.  1 — Trustees, — The  board  of  trustees  shall  have  general  supervision  of 
the  club  and  clubhouse,  and  all  arrangements  for  the  use  of  the  clubhouse 
shall  be  made  with  them. 

•  «««**  ♦ 

Kenilworth,  111. — ^Erected  in  a  village  of  900  population. 
Abticles  of  Agreement  of  the  Kenilworth  Assembly  Hall  Association. 

First  The  undersigned,  and  such  other  subscribers  as  may  hereafter  join 
them,  hereby  organize  themselves  into  a  voluntary  association,  to  be  called 
Kenilworth  Assembly  Hall  Association. 

Second.  The -object  of  such  association  shall  be  to  furnish  to  the  members 
thereof,  and  to  their  families  and  friends,  a  suitable  meeting  place  In  the 
village  of  Kenilworth,  to  be  used  for  social  and  educational  purposes. 

Tliird.  The  association  shall  acquire,  either  by  gift  or  purchase,  the  following 
described  property:  ♦    ♦    ♦ 

Fourth.  The  title  to  said  property,  and  such  other  property  as  may  be  ac- 
quired, shall  be  conveyed  to  five  trustees,  to  be  selected  as  hereinafter  statM, 
in  trust  to  take  possession  of  said  property  and  to  manage  the  same  for  the 
benefit  of  said  association.    The  hall  to  be  erected  on  said  lot  shall  be  con- 
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structed  under  their  supervision  and  they  shall  receive  and  expend  all  mooeTS 
contributed  for  that  purpose  by  the  members  of  the  association  and  others  and 
prescribe  the  compensation  to  be  paid  therefor;  they  may  delegate  the  details 
of  the  management,  including  the  receipt  of  the  current  income  from  rents 
and  otherwise,  and  the  payment  of  current  expenditures,  to  the  bouae  com- 
mittee, but  shall  annually  or  oftener  receive  the  net  income,  and  out  of  the  same 
pay  all  taxes,  insurance,  alterations,  extensions,  and  repairs.  Should  there 
be  a  surplus  fund  not  needed  for  the  purposes  above  mentioned  the  same  shall 
be  subject  to  the  orders  and  disposition  of  the  association.  The  trustees  shall 
have  the  power  to  sell  or  encumber  said  property  with  the  written  ccmsent  of 
four-fifths  of  the  members  of  the  association  and  the  unanimous  consent  of  tbe 
trustees  for  the  time  being. 

•  •••••  * 

Sixth.  The  association  shall  also  elect  a  house  committee  of  three  to  bold 
office  for  one  year  and  until  their  successors  are  elected  and  may  provide  by 
by-law  for  other  officers  and  their  duties.  At  all  elections  each  membo'  sbail 
have  one  vote,  either  in  person  or  by  proxy.    •    •    • 

New  members  may  be  admitted  upon  such  terms  as  the  association  may 
prescribe.    Each  new  member  shall  subscribe  to  these  articles  of  association. 

Seventh.  In  case  of  a  sale  of  the  property,  as  stated  In  paragraph  four,  tbe 
proceeds  of  sale  shall  be  used  or  divided  in  such  manner  as  may  he  directed  in 
writing  by  four-fifths  of  the  then  members  of  the  association  and  by  the  unani- 
mous consent  of  the  then  board  of  trustees,  and  in  case  such  direction  and  con- 
sent is  not  obtained  the  proceeds  shall  be  divided  among  the  contributors  to  tbe 
funds  of  the  said  association  or  their  legal  representatives  pro  rata  to  tbeir 
contributions  and  as  they  appear  in  the  treasurer's  account. 

It  is  the  intention  of  these  articles  to  vest  in  said  trustees  the  entire  legal 
and  equitable  estate  in  said  property  and  to  declare  that  the  interest  of  tbe 
members  of  the  association  is  only  in  the  avails  and  proceeds  of  a  sale,  if  any 
should  be  made,  and  is  personal  property. 

These  articles  may  be  amended  at  any  annual  meeting  of  the  association  by 
an  affirmative  vote  of  at  least  four-fifths  of  the  then  members  of  the  assodatioD 
and  four-fifths  of  the  then  trustees. 

*  *  ♦  *  *  0  ^ 

STATE  LAWS  ON  COMMUNITY  BUILDINGS. 

There  are  laws  in  nearly  all  States  enabling  municipalities  and 
counties  to  erect,  through  taxation,  town  halls  and  county  buildings 
for  government  purposes.  As  the  social  movement  has  grown  these 
buildings  have  also  been  more  extensively  used  for  social  purposes. 
These  uses,  however,  have  sometimes  been  looked  upon  as  of  doubtful 
legality. 

Nine  States  and  Ontario,  Canada,  have  recently  passed  special  laws 
enabling  towns  and  counties  to  erect  community  buildings.  Some  of 
these  laws  are  especially  applicable  to  townships,  thus  directly  affect- 
ing the  farming  community. 

From  the  viewpoint  of  the  farmers  there  has  been  one  weakness  in 
such  laws.  Farmers  do  not  always  feel  at  home  in  city  or  town  com- 
munity buildings,  because  they  are  not  a  part  of  the  political  onit 
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which  was  taxed  to  build  them,  nor  have  they  had  a  chance  to  vote 
on  the  proposition  of  issuing  bonds.  While  a  town  or  village  may 
be  a  community  social  unit,  a  township  seldom  is.  Farmers  live  in 
distinct  natural  social  groups  which  usually  have  no  fixed  govern- 
mental boundaries.  Townships  fix  the  lines  of  governmental  rather 
than  social  groups.  Sometimes  the  social  group  is  a  part  of  two 
townships,  being  cut  by  the  township  line.  Thus  unity  of  action 
through  the  local  government  is  impossible. 

In  order  to  get  around  this  difficulty,  a  movement  has  been  started 
to  have  laws  passed  by  States,  enabling  natural  social  groups  to 
form  a  imit  and  erect  a  community  building  by  taxation.  Wisconsin 
has  already  passed  a  law  of  this  kind,  and  the  legislatures  of  other 
States  are  favorably  considering  the  question. 

The  following  laws  and  digests  of  laws  of  different  States  and  of 
the  Province  of  Ontario,  Canada,  show  the  trend  of  present-day 
opinion  along  these  lines : 

ILLINOIS. 
Monuments  and  Memorials  (1019). 

Cities,  villages,  and  lucorporuted  to\vns  having  a  population  of  less  than  one 
hundred  thousand  may  erect  "monuments  or  memorials  in  honor  of  their 
soldiers  and  sailors  or  in  honor  of  any  one  or  more  of  its  notable  or  distin- 
guished persona"  The  law  allows,  "to  levy  a  direct  tax  of  not  more  than 
four  cents  upon  each  one  hundred  dollars  of  all  taxable  property  within  the 
jurisdiction."  The  memorial  building  is  decided  upon  by  a  "petition,"  which 
"  shall  be  signed  by  not  less  than  one  hundred  legal  voters  of  the  city,  village, 
or  incorporated  town. 

CoMMUNiTT  Buildings  (1919). 
(The  complete  act  is  given  because  it  is  a  typical  law  for  towns.) 

6lS  act  To  authorize  towns  having  a  population  of  fewer  than  5.000  Inhabitants  to  estab- 
lish, erect,  and  maintain  community  buildings. 

Sec.  1.  Be  it  enacted  by  the  people  of  the  State  of  Illinois,  represented  in 
the  general  assembly :  Subject  to  the  provisions  of  this  act,  any  town  may  levy 
an  annual  tax  of  not  to  exceed  two  mills  on  each  dollar  of  the  assessed  valua- 
tion of  taxable  property  therein  for  the  purpose  of  erecting  and  maintaining 
community  buildings.  Such  tax  shall  be  levied  and  collected  in  the  same  manner 
as  other  general  taxes. 

Sec.  2.  Upon  the  filing  with  the  town  clerk  of  any  town  a  petition  containing 
the  names  of  not  less  than  fifty  legal  voters  of  such  town  praying  that  the  tax 
herein  authorized  be  levied,  the  question  of  levying  such  tax  shall  be  sub- 
mitted to  the  voters  of  such  town  at  a  special  election  to  be  called  for  that 
purpose,  not  less  than  thirty  nor  more  than  sixty  days  after  the  filing  of  such 
petition :  Provided,  That  the  question  of  levying  such  tax  shall  be  submitted  at 
a  regular  town  election  if  such  election  is  to  be  held  not  less  than  twenty  nor 
more  than  ninety  days  after  the  filing  of  the  petition;  and,  Provided  further^ 
That  such  question  shall  not  be  submitted  in  any  town  in  which  there  is  a  popu- 
lation of  over  five  thousand  Inhabitants  according  to  the  latest  Federal  census. 
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Sec.  3.  If  a  majority  of  those  voting  on  the  question  of  levying  a  tax  for  tbe 
establishment,  erection,  and  maintenance  of  a  community  building  shall  ?ote 
in  favor  thereof  an  annual  tax  of  not  to  exceed  two  mills  on  each  dollar  of 
the  assessed  valuation  of  the  taxable  property  shall  be  levied  and  collected 
for  that  purpose. 

Sec.  4.  The  establishment  or  erection  of  a  community  building  and  tiie 
maintenance  thereof  shall  be  under  the  supervision  of  a  board  of  managers. 
The  board  of  managers  shall  consist  of  three  persons,  residents  of  the  town, 
who  shall  be  elected  at  the  regular  town  election  for  a  term  of  tliree  y«ir& 
The  board  of  managers  shall  serve  wfthout  compensation.  The  first  board  of 
managers  shall  be  elected  at  a  special  election  called  for  that  purpose  after  tlie 
ratification  of  the  question  of  levying  the  tax  hereby  authorized,  one  for  one 
year,  one  for  two  years,  and  one  for  three  years,  to  be  determined  by  lot 
Thereafter  one  person  shall  be  annually  elected  to  the  board  of  managers  tt 
the  regular  town  election  for  a  term  of  three  years. 

Sec  5.  The  board  of  managers  shall  have  power  to  lease  a  building,  or  build- 
ings, for  the  establishment  of  a  conmiunity  building,  or  to  select  a  site  and  cause 
the  erection  of  a  building  for  that  purpose,  and  may  exercise  any  and  all  other 
powers  necessarily  incidental  in  order  to  carry  out  the  provisions  of  this  act 
The  town  treasurer  shall  pay  out  moneys  derived  from  the  tax  hereby  autJlo^ 
ized  only  on  the  order  of  a  majority  of  the  board  of  managers. 

Sec.  6.  If  the  board  of  managers  shall  deem  it  necessary  to  issue  bonds  for 
the  purpose  of  obtaining  sufficient  funds  to  establish  a  community  building,  it 
shall  cause  the  question  of  issuing  such  bonds  to  be  submitted  to  a  vote  of 
the  people  of  the  town  at  an  election  to  be  called  for  that  purpose.  Notices  of 
such  election  shall  be  posted  in  at  least  five  of  the  most  public  places  in  soch 
town  for  at  least  ten  days  prior  to  the  date  fixed  for  holding  such  election.  Such 
notices  shall  state  the  amount  of  bonds  proposed  to  be  issued,  the  date  of  ma- 
turity, and  the  rate  of  interest  to-be  paid  thereon. 

The  ballots  for  use  In  such  election  shall  be  In  substantially  the  following 
form: 


For  bond  issue  of dollars,  payable^  In  

years  with  interest  at  the  rate  of percent  per  annum  for 

community  building  ptuposes. 


Against  bond  issue  of dollars,  payable  in 

years  with  interest  at  the  rate  of per  cent  per  annum  for 

community  building  purposes. 


Such  bonds  shall  mature  on  or  before  twenty  years  from  the  date  thereof 
and  shall  bear  interest  at  a  rate  not  to  exceed  five  per  cent  per  annum,  payable 
annually  or  semiannually,  as  the  board  of  managers  may  determine  If  tbe  in- 
terest is  to  be  paid  semiannually,  that  fact  shall  be  stated  in  the  notices  of  el€^ 
tion  and  on  the  ballots.  Such  bonds  shall  be  sold  at  not  less  than  par.  Frooi 
the  proceeds  of  the  annual  tax  levy  authorized  by  this  act  the  board  of  man- 
agers shall  provide  a  sinking  fund  for  the  retirement  of  such  bonds,  and  sodi 
bonds  shall  be  payable  only  out  of  such  proceeds. 

Sec  7.  The  community  building  of  any  town  may  be  dedicated  to  the  soldiers 
and  sailors  of  such  town  and  bronze  tablets  or  other  memorials  in  honor  of 
such  soldiers  and  sailors  may  be  placed  therein  by  the  board  of  managers. 

Sec.  8.  Subject  to  the  reasonable  rules  and  regulations  of  the  board  of  man- 
agers, the  community  building  shall  be  for  the  free  use  and  benefit  of  the  In- 
habitants of  such  town  for  lectures,  concerts,  free  amusements  and  oitertaln- 
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maits,  and  all  other  general  educational  purposes.  The  annual  town  meetings 
and  other  public  assemblies  may  be  held  therein.  The  board  of  managers  shall 
bave  power  to  lease,  temporarily,  the  conmiunity  building,  when  not  In  use  for 
public  purposes,  for  any  reasonable  and  legitimate  private  use  on  such  terms  as 
may  be  deemed  reasonable  and  proper.  Private  lessees  of  a  community  build- 
ing may  charge  admission  fees.  All  money  received  from  temporary  rentals 
shall  be  turned  over  to  the  town  treasurer  and  shall  be  used  only  for  the  main- 
tenance of  the  community  building. 

Sec.  9.  The  board  of  managers  shall  make  a  full  and  complete  annual  report 
of  all  Its  actions  to  the  town  board  of  auditors. 

Public  Comfort  Stations  (1919). 

CitieR  of  less  than  100,000  population,  incorporated  towns  and  townships  and 
villages  may  provide  "an  institution  with  waiting  rooms,  rest  rooms,  toilet 
rooms,  for  men  and  women,  lavatories,  check  rooms,  drinking  water,  etc.," 
also  att^idants'  quarters.  Money  provided  by  "tax  not  to  exceed  one  and 
one-third  mills  on  the  dollar."  Proposition  must  be  approved  by  majority 
vote  at  a  regular  election.  Question  submitted  to  voters  on  petition  of  100  legal 
voters  filed  00  days  prior  to  the  election. 

IOWA. 

MONUMENTS  AND  MEMORIALS. 

(The  complete  law  is  given  because  it  is  typical  of  the  laws  on 
soldiers  memorial  buildings.) 

Be  it  enacted  Ity  the  General  Assembly  of  the  State  of  Iowa 

Sec.  1.  Ck)unties,  cities,  and  towns,  including  cities  under  commission  plan 
and  those  under  special  charter,  shall  have  power  to  purchase  or  condenm 
ground  for,  erect  and  equip  or  purchase  and  equip,  a  building  as  a  soldiers', 
sailors',  and  marines*  memorial  commemorative  of  their  military  and  naval 
service,  and  which  shall  be  given  an  appropriate  name,  and  shall  have  special 
accommodations  or  provisions  for  soldiers,  sailors,  nurses,  and  other  persons 
who  are  or  have  been  in  military  on  naval  service  of  the  United  State&  Such 
building  may  be  or  include  military  headquarters,  memorial  rooms,  library, 
assembly  hall,  gynmaslum,  natatorium,  club  rooms,  and  rest  rooms;  it  may 
include  dty  hall  and  offices  for  any  county  or  municipal  purpose,  or  community 
house,  or  recreation  center;  or  It  may  be  a  memorial  hospital,  or  it  may  be 
for  any  one  or  more  such  purposes;  and  for  similar  or  appropriate  purposes 
may  be  extended  to  general  community  and  neighborhood  uses;  all  under  the 
control  and  regulation  as  to  charges  and  otherwise,  of  the  city  or  town  council, 
with  the  advice  and  cooperation  of  the  community  civic  congress.  Such  build- 
ing may  be  erected  as  an  appropriate  annex  to  any  other  city  or  public  build- 
ing, or  by  reconstructing  the  same. 

Sec.  2.  In  the  case  of  municipalities  the  city  or  town  council  shall  appoint  a 
community  civic  congress,  as  mentioned  in  section  four  (4),  chapter  one  hun- 
dred eighty-two  (182),  laws  of  the  thirty-seventh  general  assembly,  being  three 
persons,  residents  of  said  city  or  town,  especially  fitted  for  and  interested  in  aU 
matters  pertaining  to  community  improvements,  not  only  as  heretofore  pro- 
vided by  law  but  also  with  reference  to  improvements  contemplated  by  this 
act;  they  shall  serve  without  compensation. 
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Sec.  3.  For  the  purpose  of  providing  funds  for  the  acquisition  of  m-cessary 
grounds  therefor,  and  purchasing,  erecting,  constructing,  or  reconstrnctin? 
such  building,  and  for  the  necessary  equipment  therefor,  the  county,  dty, 
or  town  may  issue  bonds,  to  be  Ijnown  as  liljerty  memorial  bonds,  to  be  issued 
and  sold  as  provided  by  law ;  they  shall  provide  for  portions  of  such  bonds  to 
become  due  at  different,  definite  periods,  but  none  in  less  than  Ave  (5)  nor 
more  than  fifty  (50)  years  from  date.  In  issuing  such  bonds  such  county, 
city,  or  town  may  become  Indebted  in  an  amount  which,  added  to  all  other 
indebtedness,  shall  not  exceed  five  (5)  per  centum  of  the  actual  value  of  the 
taxable  property  in  such  county,  city,  or  town  as  determined  by  the  last 
State  and  county  tax  lists,  anything  in  section  thirteen  hundred  six-b  (1306-b), 
supplement  to  the  code,  1913,  and  acts  amendatory  thereto,  to  the  contrary  not- 
withstanding. For  the  purpose  of  liquidating  such  bonds,  together  with  the. 
interest  thereon,  such  county,  cities,  and  towns  shall  levy  upon  all  the  prop- 
erty within  the  limits  thereof,  subject  to  taxation  for  such  purpose,  in  addition 
to  all  other  taxes  provided  by  law,  a  special  tax  not  exceeding  In  any  one  year 
five  mills  on  the  dollar  for  a  period  of  not  exceeding  fifty  years. 

Sec.  4.  Upon  petition  of  fifteen  per  cent  of  tlie  legal  voters  of  any  county, 
city,  or  town,  the  question  as  herein  provided  shall  be  submitted  to  the  voters 
of  said  county,  city,  or  town.  Such  petition  shall  ask  that  an  election  be  called, 
shall  refer  to  this  act,  shall  suggest  generally  the  nature  and  uses  of  the  pro- 
posed liberty  memorial  building.  No  such  building  shall  be  erected  and 
equipped,  or  purchased  and  equipped,  under  the  provisions  of  this  act  unless  a 
majority  of  the  legal  voters  voting  thereon  vote  in  favor  of  the  same  at  a 
general,  municipal,  or  special  election  called  for  that  purpose.  Notice  of  sucb 
election  shall  be  given  In  two  newspapers  published  In  said  county,  city,  or 
town.  If  there  are  two;  but  If  not,  then  In  one,  once  each  week  for  at  least 
four  consecutive  weeks.  But  If  no  newspaper  is  published  within  the  limits  of 
the  corporation,  then  such  notice  may  be  given  by  posting  In  three  public 
places  within  the  limits  of  said  corporation,  two  of  which  places  shall  be  the 
post  office  and  the  mayor's  office  of  such  city  or  town,  and  by  publication  for 
four  consecutive  weeks  In  a  newspaper  of  general  circulation  in  the  county. 
The  election  shall  be  held  not  less  than  five  nor  more  than  twenty  days  after 
the  last  publication  of  such  notice.    The  questions  to  be  submitted  shall  be  In 

the  following  form:  "Shall  the  county,  city   (or  town)   of  erect  and 

equip  (or  purchase  and  equip)  a  liberty  memorial  building  as  provided  in 
chapter (naming  this  act)  of  the  laws  of  the  thirty-eighth  general  assem- 
bly, and  Issue  bonda  therefor  In  the  amount  of dollars?  " 

Sec.  5.  In  case  a  building  be  constructed  or  purchased  under  this  act,  the 
county,  city,  or  town  shall  thereafter  provide  annually  a  levy  of  not  more  than 
three  mills  on  all  the  taxable  property  within  said  county,  city,  or  town  for 
the  development,  operation,  and  maintenance  of  such  building  In  care  of  a  dty 
or  town,  and  it  shall  seek  advia;  and  suggestions  of  the  community  civic 
congress. 

Sec.  6.  Gifts  and  bequests  to  the  county,  city,  or  town  for  any  of  the  pw> 
poses  provided  in  this  act  are  hereby  authorized;  the  same  shall  be  used  and 
applied  as  provided  In  this  act  and  as  especially  stipulated  by  the  donor. 

KANSAS. 

"  Counties  and  cities  may  appropriate  a  sum  not  In  excess  of  $3,(XX)  for  tlie 
erection  of  memorials  to  soldiers."  Action  Is  initiated  by  a  petition  of  25  per 
cent  of  the  voters  of  the  district  to  the  proper  officials  to  submit  the  questloD 
to  a  vote  of  the  people  of  the  district.    The  petition  states  the  character  of 
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the  memorial  and  the  approximate  cost.  If  such  memorial  be  a  building,  man- 
agement and  control  is  vested  in  a  board  of  three  resident  trustees  appointed 
by  the  usrual  officials,  who  shall  serve  without  compensation.  Maintenance 
expenses  may  be  met  from  the  general  fund  of  the  county  or  city  or  from  a 
special  fund  erected  by  a  levy  of  not  more  than  one-tenth  of  one  mill  per  annum. 

MASSACHUSETTS. 

"  Cities  and  towns  are  authorized  to  accept  gifts  or  bequests  and  to  appro- 
priate money  for  the  erection  and  equipment  of  buildings  or  other  suitable 
memorials  to  soldiers,  sailors,  and  marines."  "May  borrow  within  the  debt 
lixnit,  may  issue  bonds  or  notes  payable  in  not  more  than  twenty  years,  in 
accordance  with  section  14,"  etc.  "  May  provide  for  a  board  of  trustees,  which 
shall  have  charge  and  control  of  the  construction  and  custody  and  care."  **  In 
towns  the  board  sftiall  consist  of  the  chairman  of  the  board  of  selectmen,  ex 
officio,  and  three  members  selected  by  the  town  in  the  same  manner  as  other 
town  officers." 

MICHIGAN. 

•*  Cities  are  empowered  to  acquire  land  for  the  purpose  of  erecting  thereon 
a  suitable  memorial  to  soldiers  and  sailors,"  which  "  may  be  of  such  nature 
as  to  be  used  as  a  museum,  art  gallery,  library,  auditorium  room,  or  for  any 
other  public  purpose."  "That  taxes  collected  and  indebtedness  created  shall 
not  cause  the  limit  of  taxes  and  indebtedness  established  by  law  to  be  ex- 
ceeded." "The  custody,  management,  and  control  may  be  vested  in  such  a 
board  now  existing  or  which  may  be  created  as  the  legislative  body  of  the  city 
shall  designate." 

NEBRASKA. 

"  Counties,  cities,  villages,  and  townships  may  erect  or  aid  in  the  erection 
of  statues,  monuments,  or  other  memorials  to  soldiers."  No  action  can  be  taken 
until  20  days  after  passage  of  authorizing  resolution,  and  meanwhile,  on  peti- 
tion of  15  per  cent  of  voters,  resolution  must  be  submitted  to  electors  for 
approval,  at  the  next  general  or  special  election,  which  must  be  30  days  after 
filing  of  petition. 

When  presented  with  a  petition  signed  by  10  per  cent  of  voters  asking  for 
the  erection  of  a  memorial  the  usual  officials  of  the  county,  town,  etc.,  "  shall 
proceed  therewith,  without  delay,  subject  to  this  referendum  petition,  or  shall 
provide  for  the  submission  of  such  a  proposition  to  a  vote  of  the  people  at  a 
general  or  special  election  occurring  30  days  after  the  filing  of  the  petition,  and 
if  approved  by  a  majority  shall  proceed  therewith." 

NEW  JERSEY. 

"  Every  municipality  shall  have  power  to  provide  for  the  construction,  with 
the  aid  of  popular  subscription  or  otherwise,  hospitals,  schools,  or  other  public 
buildings  "  as  memorials  to  soldiers.  "  The  municipality  shall  appropriate  such 
sum  of  money  as  may  be  necessary  to  accomplish  the  purpose,  over  and  above 
the  amount  raised  by  popular  subscription."  The  municipality  shall  name  five 
citizens.  Including  the  mayor,  as  u  commission,  without  pay,  to  supervise  the 
acquisition  of  the  site  and  erection  of  the  building. 

TENNESSEE. 

"  County  courts  are  authorizeil  to  appropriate  money  to  be  expended  in  the 
erection  of  permanent  monuments  or  buildings  or  libraries  for  those  who 
served  in  the  World  War."    "  No  sum  in  excess  of  $25,000  shall  be  appropriated 
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In  any  one  county.  The  county  court  shall  elect  five  citizens  of  the  county  to 
be  known  as  the  county  building  commissioners,  to  superintend  the  orectSon 
of  said  monument  or  building.*' 

WISCONSIN. 

The  Wisconsin  law  is  given  in  full  because  it  is  typical  of  the  at- 
tempt to  constitute  a  new  territorial  district,  based  on  a  contiguous 
social  group  rather  than  one  limited  by  political  boundaries. 

Wisconsin  CJommunity  Centeb  Act. 

AN  ACT  to  create  sectioDS  987rto  937t,  Inclusive,  of  the  statates.  relating  to  commimit^ 
centers  and  sabdivision  (47)  of  section  1038  of  the  statutes,  relating  to  exemptJon  of 
property  of  such  community  centers  from  taxation. 

The  people  of  the  8tate  of  Wisconsirtj  represented  in  senate  and  asscmblif,  do 

enaet  as  folloics: 

Sec.  1.  Fifteen  new  sections  nre  added  to  the  statutes  and  a  new  subdivisioo 
is  added  to  section  1038  to  read : 

"  Sec.  037f.  1.  A  community  center  may  be  created  and  a  community  boose 
therein  erected,  maintained,  operated,  and  managed  In  any  tract  of  contiguous 
territory  containing  either  an  area  of  not  less  than  sixteen  square  miles  or  a 
population  of  at  least  five  hundred  inhabitants,  such  territory  to  be  bounded  by 
town,  school  district,  section,  quarter  section,  or  ward  lines,  or  streams,  lakes, 
swamps,  or  similar  natural  boundaries.  Such  house,  if  dedicated  to  tbe 
memory  of  the  soldiers  and  sailors  of  the  United  States  may  be  called  by  tbe . 
name  of  memorial  community  house  of  such  district. 

"2.  A  petition  praying  for  submission  of  the  question  establishing  such  a 
community  center  to  the  electors  of  such  tract  qualified  to  vote  for  State  ofBcers 
may  be  presented  if  wholly  within  any  town,  city,  or  village,  to  the  chairman, 
mayor,  or  president  thereof,  as  the  case  may  be,  and  if  comprising  territory  m 
two  or  more  such  public  corporations  to  the  said  officer  of  the  corporation  hav- 
ing the  greatest  area  in  such  proposed  district.  Said  petition  shall  designate  a 
proposed  name  and  shall  describe  the  boundaries  of  the  proposed  conuminity 
center,  which  shall  not  include  any  territory  included  in  any  community  center 
already  organized  hereunder,  and  shall  be  signed  by  at  least  one-fourth  of  tbe 
persons  resident  therein  qualified  to  vote  at  any  school  district  meeting. 

"3.  Said  ofllcer  shall  within  ten  days  of  the  receipt  of  said  petition  notifiy 
the  said  officers  of  any  other  public  corporations  a  part  of  whose  t^ritory  is 
Included  of  the  receipt  of  said  petition,  and  shall  set  a  date  and  place  for  a 
meeting  of  all  such  officers  for  the  purpose  of  fixing  a  time  and  place  for  hold- 
ing such  community  center  election,  at  which  time  and  place  it  shall  be  tbeli 
duty  to  meet  and  fix  the  time  and  place  for  holding  the  election  hereinafter  pro- 
vided for,  which  shall  not  be  more  than  sixty  days  after  presnitatloD  of  tbe 
petition.  If  any  officer  is  unable  to  attend  such  meeting  he  shall  d^egate  out 
of  the  other  officers  of  his  town,  village,  or  city,  as  the  case  may  be,  to  attend 
and  act  in  his  place.  In  case  said  tract  lies  within  a  single  public  corpora- 
tion, the  officer  to  whom  the  petition  is  presaited  shall  within  five  days  of  its 
receipt  fix  a  time  and  place  for  holding  such  election.  The  election  shaU  be 
noticed  and  conducted  for  the  entire  tract  of  territory  which  is  to  be  included 
in  the  proposed  community  center  by  the  election  officers  of  the  corporation  ia 
which  the  election  is  to  be  held. 

"  4.  Tbe  time  and  place  of  such  election  being  fixed,  the  person  to  whom  tlie 
petition  was  presented  shall  forthwith  notify  the  derk  of  his  corpoiatloii  <tf 
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the  time  and  place  fixed  for  such  election,  and  such  clerk  shall  at  once  cause 
ten  days*  notice  of  such  election  to  be  given  by  posting  a  copy  thereof  In  at 
least  six  different  public  places  in  such  tract  or  territory,  or  by  publishing  such 
notice  in  any  newspaper  published  therein  once  each  week  for  two  weeks  imme- 
diately prior  to  the  time  set  for  holding  the  election.  The  election  shall  be 
conducted  and  the  vote  canvassed  according  to  the  statutes  for  conducting  town 
meetings. 

"  Sec.  987g.  1.  In  all  cases  the  vote  shall  be  by  ballot,  with  separate  ballot 
boxes  for  each  public  corporation  of  which  any  territory  is  included  in  the 
petition.  Ballots  written  or  printed  shall  be  either  "for  the  community 
house,"  or  "  against  the  community  house,"  or  either  "  Yes  "  or  "  No  "  or  any 
other  designation  plainly  showing  the  voter's  intent  If  a  majority  of  the 
electors  voting  from  each  public  corporation  of  the  territory  proposed  to  be 
included  are  in  favor  of  such  organization,  the  proposal  shall  be  deemed  carried ; 
otherwise  not  If  carried,  the  result  shall  then  be  certified  at  once  by  the 
election  officers  within  six  days  thereafter  to  the  clerk  of  each  town,  village, 
and  city  concerned,  and  to  the  clerk  of  the  county,  and  by  the  latter  promptly 
to  the  secretary  of  state,  each  of  whom  shall  file  such  certificate,  and  such  tract 
or  territory  shall  thereupon  constitute  a  public  corporation  from  the  date  of 
such  election  of  the  name  designated  in  the  petition. 

"2.  The  expenses,  if  any,  of  any  such  election  conducted  for  the  purpose  of 
determining  a  community  colter  shall  be  borne  in  the  first  instance  by  the 
municipality  to  whose  officer  the  petition  is  presented,  which  shall  have  a 
dalm  therefor  against  the  community  center  corporation  if  organized,  and  if 
defeated,  against  each  other  corporation  for  its  share  apportioned  on  the  basis 
of  the  assessed  valuation  of  the  territory  included  in  the  petition  as  last  de- 
termined by  the  local  boards  of  equalization. 

*'Sec.  937h.  1.  The  officers  of  such  a  community  center  shall  be  a  director, 
treasurer,  and  clerk,  with  the  usual  powers  and  duties  of  such  officers,  who 
shall  constitute  the  conununity  board,  and  shall  conduct  and  manage  Its  affairs 
and  have  power,  subject  to  change  by  any  succeedhig  center  meeting,  to  alter 
or  change  the  name  of  the  community  center. 

"2.  The  term  of  each  shall  be  three  years,  beginning  with  the  annual  com- 
munity center  meeting  held  on  the  second  Monday  in  March,  and  each  officer  < 
elected  shall  continue  In  office  until  his  successor  shall  have  been  chosen; 
provided  that  at  the  first  election  the  clerk  shall  be  chosen  for  one  year,  the 
treasurer  for  two  years,  and  the  director  for  three  years.  Temporary  officers 
may  be  chosen  at  the  same  election  at  which  the  question  of  establishing  a 
coomiunlty  center  is  submitted  to  hold  until  the  regular  annual  election  there- 
after. In  such  case  a  separate  ballot  box  shall  be  provided  for  the  election 
of  officers,  and  a  plurality  of  the  votes  cast  shall  be  sufficient  to  elect. 

**  Sec.  9371.  1.  The  annual  community  center  meeting  for  the  election  of  offi- 
cers and  the  transaction  of  other  business  shall  be  held  on  the  second  Monday  in 
March,  unless  that  be  a  legal  holiday,  in  which  case  it  shall  be  held  the  next 
day,  and  in  the  community  house,  or  in  some  other  building  determined  upon 
by  the  board  and  specified  in  the  notice. 

"2.  The  election  of  officers  shall  be  by  ballot  conducted  publicly  by  the 
olOcers.  The  polls  shall  be  opened  at  one  o'clock  in  the  afternoon  of  the  day 
fixed  by  law,  and  shall  be  closed  at  eight  o'clock  of  the  same  day.  Inmie- 
diately  after  the  polls  are  closed  the  ballots  shall  be  publicly  counted  and  the 
result  announced  and  recorded  by  the  clerk.  The  annual  community  center 
meeting  provided  by  section  d37n  shall  then  be  held. 

"  Sec.  937 j.  It  shall  be  the  duty  of  the  board  to  meet  on  the  Saturday  imme- 
diately preceding  the  annual  meeting,  carefully  examine  the  accounts  of  the 
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treasurer,  and  make  up  a  full  and  itemized  report  of  all  receipts  and  expendi- 
tures since  the  last  annual  meeting  of  the  amount  in  the  hands  of  the  treaauer 
or  the  amount  of  the  deficit,  if  any,  for  which  the  centre  is  liable,  of  the 
amount  necessary  to  be  raised  by  taxes  for  the  maintenance  of  the  community 
house  for  the  ensuing  year,  and  of  the  amount  required  to  pay  the  Interest  or 
principal  of  any  debt  due  or  to  become  due  during  the  year,  which  report  ebaU 
be  submitted  In  writing  at  the  annual  meeting  and  recorded  by  the  clerk  at 
length  with  the  action  thereon  in  the  proceedings  of  the  meeting. 

**  Sec.  9371^.  The  clerk  shall  give  at  least  six  days'  previous  notice  of  the 
annual  meeting  by  posting  notices  therefor  in  six  or  more  public  places  in  the 
disti'ict,  one  of  which  shall  be  aflixed  to  the  outer  door  of  the  community  house, 
and  he  shall  give  like  notice  for  any  adjourned  meeting  if  the  adjournment  be 
for  more  than  one  month. 

"  Sec.  9371.  Special  meetings  shall  be  called  by  the  clerk,  or  in  his  absence  by 
the  director  or  treasurer  on  the  written  request  of  one-fifth  of  the  legal  voters 
of  the  district,  and  notices  thereof  specifjrtng  particularly  the  business  to  be 
transacted  shall  be  posted  in  the  manner  prescribed  for  calling  the  annoal 
meeting ;  and  tLe  electors  when  lawfully  assembled  at  a  special  meeting  shall 
have  power  to  transact  the  same  sort  of  business  as  at  the  first  or  annual  meet- 
ing except  the  election  of  officers.  No  tax  or  loan  or  debt  shall  be  voted  at  a 
special  meeting  unless  three-fourths  of  the  legal  voters  shall  have  been  notified 
either  personally  or  by  a  written  or  printed  notice  left  at  their  places  of 
residence  stating  the  time,  place,  and  objects  of  the  meeting  and  specifying 
the  amount  proposed  to  be  voted  at  least  six  days  before  tlie  time  appointed 
therefor,  exclusive  of  the  day  on  which  the  meeting  is  to  be  held  and  then 
voted  by  a  two-thirds  vote  of  the  members  present 

*'  Sec.  937m.  Every  resident  person  qualified  to  vote  at  a  school  district  meet- 
ing shall  be  entitled  to  vote  at  any  annual  or  special  meeting. 

"  Sec.  937n.  The  persons  qualified  to  vote  at  the  community-center  meeting 
when  assembled  at  the  first  and  each  annual  meeting  or  at  any  adjournment 
thereof  shall  have  power : 

"(1)  To  appoint  a  chairman  and  clerk  pro  tem  to  act  in  the  absence  of  either; 

"(2)  To  adjourn  from  time  to  time  as  occasion  may  require; 
•  **(3)  To  vote  such  tax,  not  to  exceed  nine  mills  on  each  dollar  of  the  assessed 
valuation  of  all  the  taxable  property  within  the  district  for  the  year  in  which 
such  tax  is  levied,  as  the  meeting  shall  deem  sufficient  to  purchase  or  lease  a 
suitable  site  for,  to  build,  hire,  or  purchase,  a  community  house,  and  to  keep 
in  repair  and  furnish  the  same  with  neces.sary  furniture  and  ventilating  and 
heating  apparatus,  and  to  provide  for  its  equipment  and  maintenance,  and  for 
such  meetings  and  proceedings  therein  as  to  them  seem  for  the  best  interests  of 
the  community; 

**(4)  To  impose  such  tax  as  may  be  necessary  to  discharge  any  debts  or  lia- 
bilities of  the  district  lawfully  incurred; 

"(5)  To  authorize  the  community-center  board  to  borrow  money  for  any  of 
its  lawful  purposes. 

"  Sec.  937o.  The  board  may  fill  by  appointment  any  vacancy  that  may  occor 
in  their  number  within  ten  days  after  such  vacancy  shall  occur;  and  if  such 
vacancy  shaU'not  be  so  filled  the  town,  village,  or  city  clerk  of  the  town,  village, 
or  city  in  which  the  community  house  is  situated  shall  fill  such  vacancy  by 
appointment.  Any  person  upon  being  notified  of  his  appointment  shall  be 
deemed  to  have  accepted  the  same,  unless  within  five  days  thereafter  he  shall 
file  with  the  clerk  or  director  a  written  refusal  to  serve,  and  any  person  so 
appointed  shall  hold  office  until  the  next  annual  meeting,  at  which  the  electors 
shall  fill  such  vacancy  for  the  unexpired  term. 
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**  Sec.  937p.  If  any  cmmunity  center  at  its  annual  or  any  subsequent  special 
meeting  prior  to  the  third  Monday  of  November  following  shall  not  vote  a  tax 
sufficient  to  maintain  a  community  house  for  the  current  year,  the  board,  on  or 
before  the  next  Wednesday  following  said  third  Monday  in  November,  shall  de- 
termine the  sum  necessary  to  be  raised  to  maintain  such  community  house,  and 
the  clerk  shall  forthwith  levy  and  certify  to  the  town,  village,  or  city  clerk,  as 
the  case  may  be,  the  amount  so  determined. 

"  Sec.  d37q.  The  incorporation  of  a  part  of  the  territory  of  a  community- 
house  district  organized  under  the  provisions  of  sections  937f  to  937s,  inclusive, 
as  a  village  or  city  shall  not  affect  the  organization  of  such  community  centre. 

"  Sec.  937r.  All  taxes  provided  for  in  sections  937f  to  937s,  inclusive,  shall 
be  certified,  levied,  collected,  and  paid  over  as  in  the  case  of  single  or  Joint 
common  school  districts  of  the  State. 

•*  Sec.  937s.  Such  community  house  shall  be  used  for  the  following  purposes : 
Public  gatherings  for  information,  discussion,  recreation,  amusement;  public 
l>anquets,  suppers,  and  festivk'ls;  athletic  games;  rest  rooms;  rooms  for  com- 
munity agricultural  projects ;  and  such  other  purposes  as  the  electors  may  deem 
fit ;  and  the  board  shall  adopt  rules  und  regulations  governing  its  maintenance, 
operation,  and  management. 

**  Sec.  937t.  1.  Any  community  center  organized  hereunder  may  be  dissolved  by 
vote  of  the  majority  of  the  qualified  voters  of  such  center  at  any  annual  meet- 
ing cast  at  an  election  for  such  purpose,  held  more  than  four  years  after  the 
date  when  such  community  center  was  organized,  provided  notice  of  such  elec- 
tion to  dissolve  was  Included  in  the  notice  of  such  election  after  petition  there- 
for, signed  by  at  least  two-fifths  of  the  community  center  electors,  which  election 
shall  be  by  ballot  cast  during  the  hours  when  the  polls  are  open. 

"2.  After  such  vote  of  dissolution,  the  property  of  such  dissolved  district  shall 
be  disposed  of  by  grant  or  otherwise,  and  the  proceeds  applied  to  the  discharge 
of  its  debts,  and  the  remainder,  if  any,  paid  over  to  the  treasurers  of  the  differ- 
ent municipalities  of  which  such  district  was  composed,  In  proportion  to  the 
valuation  of  the  property  of  such  municipalities  going  to  make  up  such  district, 
as  appears  from  the  last  tax  rolls  of  such  municipalities  and  the  dissolution 
certified  In  the  manner  and  to  all  public  officials  having  record  of  the  organiza- 
tion. 

"(Sec.  1038)  (47)  All  real  and  personal  property  of  any  community-house  dis- 
trict, organized  under  the  provisions  of  sections  937f  to  937s,  inclusive." 

Sec.  2.  This  act  shall  take  effect  upon  passage  and  publication. 

ONTARIO.  CANADA. 

The  Ontario  community  center  act  provide  as  follows : 

The  minister  of  agriculture  may  grant  aid  to  the  municipal  corporation  of  a 
township  for  the  purpose  of  assisting  in  providng  a  community  hall  and  the 
laying  out  of  an  athletic  field.  The  corporation  of  the  township  may  Issue 
debentures  in  the  manner  provided  by  the  municipal  act.  Such  grant  shall  not 
exceed  25  per  cent  of  the  cost  of  the  building  or  $2,000  in  any  one  case,  but 
grants  may  be  made  for  more  than  one  hall  in  one  township.  The  council  of 
a  township  may  provide  for  the  establishment  of  a  conmaunlty  hall  and  athletic 
field  in  the  township  or  in  any  incorporated  village  adjacent  or  contiguous 
thereto,  and  may  enter  into  an  agreement  with  the  council  of  any  adjoining 
township  or  village  for  the  Joint  use  of  the  community  hall  and  athletic  field 
by  the  inhabitants  of  the  municipalites  upon  such  terms  as  to  contribution  to 
the  cost  of  the  hall  and  athletic  field  and  as  to  the  maintenance  thereof  as  may 
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be  agreed  upon.  But,  notwithstanding  any  such  agreement,  the  aid  to  be 
granted  under  the  act  shall  not  exceed  the  amount  mentioned  in  section  8. 

Ever}'  community  hall  and  athletic  field  shall  be  under  the  management  and 
control  of  a  board  appointed  by  the  council  of  the  township  composed  as  follows : 

(a)  Two  members  of  the  township  council,  and  (6)  five  members  selected 
by  the  council  from  amongst  the  officers  of  the  local  organizations  in  the  town- 
ship, not  being  religious  or  fraternal  organizations,  for  the  use  of  which  hall 
is  establisdied,  and  in  selecting  sudi  representatives  the  council  shall  have  regard 
to  the  contribution  by  each  organization  to  the  erection  and  maintenance  of  the 
community  hall. 

The  site  of  the  community  hall  shall  be  determined  by  the  board,  but  every 
hall  shall  provide  the  following  accommodations :  Assembly  room  with  movable 
seats,  stage,  and  other  equipment ;  reading  room,  including  library,  kitchenette. 

E2very  hall  erected  under  this  act  shall  be  available  for  any  public  gathering  of 
educational,  fraternal,  religious,  or  social  nature  or  for  the  discussion  of  any 
public  question,  and  no  organization  shall  be  denied  use  of  the  building  for 
religious,  fraternal,  or  political  reasons. 

MISCELLANEOUS  STATE  LAWS. 

Kansas. — Township  halls :  A  petition  is  directed  to  township  board 
signed  by  at  least  one-third  of  the  electors,  stating  what  is  desired, 
including  amount  of  the  proposed  bond  issue,  which  shall  not  exceed 
$5,000,  and  requesting  an  election.  If  the  board  finds  the  request 
legal  it  calls  an  election.  If  the  majority  at  the  election  is  a£Brmative 
the  bonds  are  carried  and  the  board  is  authorized  to  select  a  building 
site  and  issue  bonds  and  permit. 

Missouri. — Counties  with  State  aid  are  empowered  to  erect  soldier 
memorial  buildings,  etc. 

Supreme  Court  held  that  townships  have  implied  power  to  erect 
buildings  for  township  meetings  and  for  township  offices. 

New  Mexico. — New  Mexico  has  a  law  incorporating  the  Memorial 
Hall  Association  of  New  Mexico  for  the  purpose  of  constructing  a 
Memorial  Hall  in  commemoration  of  the  services  of  soldiers,  etc.,  and 
to  receive  private  contributions  for  this  purpose. 

North  Dakota. — North  Dakota  has  authorized  counties  to  erect 
memorials  for  soldiers,  etc.,  and  to  levy  taxes  for  the  same. 

Pennsylvania. — An  act  has  been  passed  authorizing  joint  county 
and  municipal  buildings.  As  a  result  of  this  recent  law  soldier 
memorial  buildings  with  community  social  features  are  being  erected. 

South  Dakota. — Attorney  general  held  opinion  similar  to  that  of 
Supreme  Court  of  Missouri. 

Vermont. — Vermont  and  other  New  England  States  build  town 
halls  for  governmental  purposes,  and  incidentally  for  limited  social 
uses. 

Washington. — School  districts  are  empowered  to  erect  community 
assembly  halls  on  school  property. 
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Wisconsin. — Court  ruling  similar  to  that  of  Missouri  Supreme 
Court 

Special  act  passed  enabling  towns  to  operate  a  public  hall  or 
theater. 

HOW  TO  GO  ABOUT  ORGANIZING  A  COMMUNITY 

BUILDING. 

When  a  community  begins  to  feel  that  it  is  in  need  of  a  building 
for  its  social  and  civic  activities  and  begins  to  consider  the  question,  it 
proceeds  with  much  care.  A  careful  study  is  made  of  local  conditions. 
The  value  and  advantages  of  such  a  building  are  made  known.  Its 
usefulness  and  need  are  made  apparent.    The  organizations  which 


Fig.  9. — Auditorium  of  community  building  at  Manhattan,  Kans.,  showing  Its  use  for 

athletic  eyents. 

may  be  expected  to  use  the  building  are  listed.  The  activities  which 
will  naturally  be  carried  on  in  the  building  are  enumerated.  The 
kind  of  building  needed  is  decided  upon.  Possible  floor  plans  are 
studied.  The  amoimt  of  money  needed  and  the  manner  of  raising 
it  are  carefully  thought  out.  The  kind  of  organization  best  suited 
to  the  needs  of  the  particular  community  and  building  is  determined 
upon. 

Several  weeks,  or  even  months,  are  often  consumed  in  this  process. 
It  may  be  likened  to  the  time  of  planting.  The  seed — ^the  commu- 
nity-house idea — ^has  been  sown  and  properly  cultivated. 

This  cultivation  is  a  community  process.  The  idea  is  talked  over 
and  discussed  by  everybody.  Where  the  best  results  are  secured  no 
one  appears  to  be  in  charge  of  or  pushing  the  movement.    No  group 
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or  clique  or  organization  is  in  the  forefront  directing  matters.  If  a 
directing  force  is  needed,  it  comes,  as  little  noticed  as  possible,  from 
the  background  or  from  below.  The  movement  must  be  voluntary 
and  spontaneous. 

The  public  benefit  and  the  common  good  are  emphasized,  and  not 
the  advantage  to  be  gained  by  any  particular  society.  The  idea 
grows  and  takes  shape  in  the  minds  of  the  people  through  discussion. 
No  set  plan  is  sent  down  from  above,  as  it  were,  for  adoption.  After 
the  people  have  talked  over  the  proposition  from  all  sides  and  the 
benefits  to  be  derived  are  known  to  the  whole  community  and  it  is 
commonly  agreed  that  such  a  building  should  be  erected,  then  the 
movement  is  aided  by  proper  open  direction  and  guidance.  While 
the  idea  is  simmering  in  the  minds  of  the  people  it  is  often  found 


Fig.  10. — Interior  of  community   building  at  Oceanic,  N.  J.,  showing  use  for  sewing 
actlyitioB  of  women's  organizations. 

advisable  to  have  important  local  civic  and  social  organizations  each 
appoint  a  representative  on  a  committee  more  fully  to  study  the 
matter.  Such  organizations  may  be  the  farmers'  club,  women's  club, 
churches,  the  improvement  society,  the  school,  and  the  local  health 
organization.  In  large  towns  the  farm  bureau,  the  athletic  asso- 
ciation, and  the  chamber  of  commerce  are  added.  This  committee 
takes  people  into  its  confidence  and  shares  its  ideas  and  opinions  with 
them  and  tries  to  get  their  ideas  also.  Bulletins  and  literature  on 
community  buildings  are  secured  from  the  State  and  National  De- 
partments of  xVgriculture  and  studied. 

When  plans  begin  to  reach  a  formative  state  a  public  mass  meeting 
is  generally  called  at  which  all  the  people  are  urged  to  be  present. 
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Here  preliminary  ideas  and  plans  arrived  at  are  submitted,  talked 
over,  and  approved.  New  committees  on  details  are  appointed. 
These  are  often  committees  to  study  preliminary  ideas  of  building 
finance  and  organization,  and  a  committee  to. visit  and  study  some 
other  community  house  of  the  kind  desired,  if  such  a  building  is 
within  reach.  If  it  does  not  seem  advisable  to  send  such  a  committee, 
it  is  often  thought  well  to  invite  a  person  prominently  connected  with 
the  erection  of  some  similar  building  to  come  and  talk  to  the  people, 
so  that  they  may  have  the  benefit  of  the  experience' of  another  com- 
munity in  undertaking  a  similar  enterprise.  At  a  final  mass  meeting 
the  concluding  decisions  are  presented  and  the  committees  are  ordered 
to  go  ahead  with  the  work.  By  proceeding  in  this  way  the  cordial 
interest  of  practically  the  whole  community  is  aroused. 

PROBLEMS  OF  PLANNING  AND  ORGANIZATION. 

Special  points  to  be  considered  are  size  of  building,  floor  plans, 
cost,  how  building  is  to  be  financed,  money  available,  uses  to  which 
it  will  be  put,  and  organization. 

In  organization  care  should  l)e  taken  to  determine  (1)  title  to  the 
building,  where  it  will  rest;  (2)  membership,  its  extent;  and  (3) 
control,  i.  e.,  the  powers,  duties,  and  method  of  the  election  of  the 
board  which  will  exercise  the  delegated  authority  of  the  members. 
This  lx)ard  of  directors  or  trustees  gives  advice  and  counsel,  de- 
velops methods  of  procedure,  originates  plans,  and  carries  out  the 
wishes  of  the  members.  It  is  the  responsible  body  representing  the 
association  and  controlling  at  first  hand  the  Iniilding  and  its 
activities. 

The  manager  is  generally  appointed  by  the  board  or  elected  by  the 
association  to  have  direct  charge  of  the  activities  of  the  building. 
In  small  communities  this  official  may  be  the  caretaker;  in  larger 
ones  a  secretary  or  physical  director.  His  position  is  often  one  of 
great  usefulness. 

Various  committees  are  often  appointed  or  elected  to  have  charge 
of  different  kinds  of  work  connected  with  the  activities  carried  on  in 
the  building.  Among  such  bodies  may  be  mentioned  the  social  com- 
mittee, business  committee,  house  committee,  grounds  committee,  and 
entertainment  committee. 

The  constitution,  the  organic  body  of  rules  and  regulations  outlin- 
ing the  aims,  powers,  and  limitations  of  the  organization,  the  rights 
and'^duties  of  members,  etc.,  has  already  been  discussed. 

ERECTION  OF  THE  BUILDING. 

This  is  usually  a  local  and  community  affair.  Everybody  helps 
by  giving  money,  labor,  or  materials.     Local  people  do  the  work  as 
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far  a£i  possible.  Voluntary  aid  is  apparent  in  every  way.  Mate- 
rials are  from  the  locality  as  far  as  possible.  During  ttie  process  of 
building  various  social  events,  such  as  raising  bees,  are  held.  The 
women  assist  by  serving  lunches  and  dinners  during  the  woit 

The  completion  of  the  building  is  often  followed  by  a  gala  dedica- 
tion, with  speaking  on  community  subjects,  athletics,  music,  a  ban- 
quet, and  similar  exercises. 


WASHINGTON  :  OOVSBNinNT  PmiNTIlfQ  OmCS  : 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

THE 

BEET  LEAF-BEETLE 

KOL 
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THE  SUGAR-BEET  industry  of  the  Rocky  Moun- 
tain States  is  menaced  by  the  presence  of  the 
beet  leaf-beetle.  Both  the  larva  and  beetle  stages 
injure  the  foliage,  especially  of  young  sugar  beets, 
and  also  attack  table  beets  of  all  kinds  and  spinach. 

The  beetles  may  be  trapped  by  placing  heaps  of 
weeds  or  bundles  of  hay  or  straw  where  the  beetles 
will  seek  them  for  winter  quarters.  Here  they  may 
be  destroyed  by  burning  between  the  middle  of 
November  and  March. 


Contribution  from  the  Bureau  of  Entomology 

L.  O.  HOWARD,  Chief 

Wnflhington,  D.  C.  March,  1921 
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AN  IMPORTANT  ENEMY  TO  SUGAR  BEETS  IN  THE 
ROCKY  MOUNTAIN  STATES. 

IN  THE  Rocky  Mountain  States  the  sugar  beet  is  subject  to  injury 
by  a  yellowish  beetle  known  as  the  beet  leaf -beetle  or  "  alkali 
bug."    The  main  injury  is  due  to  attack  by  the  larv»  or  young,  but 
the  beetles  also  inflict  considera- 
ble damage,  hundreds  frequently 
being  found  on  a  single  plant, 
which  is  either  entirely  consumed 
or  so  injured  that  it  shrivels  and 
dies.    Prior  to  1897,  when  injury 
was  noted  both  in  New  Mexico 
and  in  Colorado,  injury  by  this 
insect   was  unknown,  it  having 
confined  itself  to  such  plants  as 
sea-blite,    Russian    thistle,    and 
saltbush. 

DESCRIPTION. 

The  adult  beet  leaf-beetle 
measures  ^from  one- fourth  to 
one-third  of  an  inch  in  length, 
is  of  oblong  form  narrowed  in 
front,  and  in  color  is  pale  yellow 
or  buff,  sometimes  becoming 
smoky  or  nearly  black,  with  the  wing-covers  yellowish  or  darker 
and  more  or  less  distinctly  striped  with  black.     (See  fig.  1,  a.) 


Fio.  1.— The  beet  lea  f -bee  tie  :  a.  Beetle; 
b,  egg  mass ;  9 ,  claw  of  leg  of  female ; 
^ .  ditto  of  male ,  a,  Much  enlarged ; 
b,  more  enlarged  ;  $ ,  ^ ,  highly  magni- 
fied. 


"^Monoxia  punciicoUU  Say. 
21743"— 20 


family  Chrysomelidae,  order  Coleoptera. 
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The  egg  (fig.  1,  6)  is  rounded,  oval,  pale  orange-yellow  when  first 
laid,  changing  to  dull  brownish  gray,  convex  above,  flattened  on  the 

lower  side  where  attached  to  a  leaf, 
and  the  surface  is  minutely  pitted. 
Eggs  are  deposited  usually  on  end  in 
irregular  clusters,  sometimes  in  lay- 
ers, varying  in  number  from  2  to  50  on 
either  the  upper  or  lower-  surface  of 
leaves  of  beets  and  other  food  plants. 
The  larva,  when  mature,  is  dark  olive 
brown,  spotted  with  pale  yellow  tu- 
bercles arranged  in  rows.  (See  tig. 
2.)  The  head  is  shiny  black,  as  are 
portions  of  the  legs,  which  are  rather 
long  and  slender.  The  length  is 
about  three-sixteenths  of  an  inch. 

Fig.     2.— Beet     leaf -beetle :    Doreal  The  pupa    (fig.   3)    is  nearly  twice 

«  ^.ght"  mU  '^^:r'^''  "''     ^  long  as  wide,  pale  yeUow,  the  head 

prominent,  bent  downward  with  the 
legs  folded,  as  shown  in  the  illustration.  The  length  is  from  one- 
fourth  to  five-sixteenths  of  an  inch. 

DISTRIBUTION. 

The  beet  leaf-beetle  occurs  along  the  Atlantic 
Seaboard  from  Massachusetts  to  Florida,  in  Cali- 
fornia near  the  seacoast,^  and  in  the  alkaline 
regions  of  Colorado,  Utah,  New  Mexico,  Arizona, 
Idaho,  and  Montana.  In  its  eastern  occurrence 
it  is  maritime  and  not  injurious.  It  also  occurs 
in  portions  of  Kansas  and  Texas.  See  map 
(fig.  4). 

FOOD  PLANTS. 

Fio.    3.  — Beet    leil- 

The  adults  feed  on  sugar  beets  (figs.  5,  A,  B,       ^^^'^^  ""*** 
and  6),  garden  or  table  beets,  mangelwurzel, 
Swiss  chard,  and  spinach;  on  lamb's-quarters  (fig.  5,C),  sea-blite  (fig. 
5,  D),  Russian  thistle,  saltwort,  saltbush,  sea-purslane,  and  pigweed.' 

The  larvae  are  more  restricted  in  their  diet,  feeding  on  sea-blite, 
lamb's-quarters,  Russian  thistle,  and  sugar  beet  only,  so  far  as  ob- 
served. Eggs  are  often  deposited  on  other  plants,  but  the  larvae  have 
not  been  observed  to  develop  on  them. 

*  The  innoxious  maritime  forms  occurring  along  the  Atlantic  and  Pacific  coasts  ids7  ^ 
dlBtinct  geographical  races. 

*  Amaranthua  retroflexus. 


Digiti 


zed  by  Google 


The  Beet  Leaf-Beetle  and  Its  Control.  5 

The  beet  leaf-beetle,  under  normal  conditions,  subsists  upon  the 
weeds  mentioned,  which  grow  in  waste  alkali  soil,  and  as  long  as 
there  is  a  supply  of  these  plants  sugar  beets  are  little  damaged.  In 
the  spring,  before  the  weeds  are  abundant,  overwintered  beetles  often 
infest  small  young  beets,  completely  destroying  them.  Later  the 
insects  develop  in  such  numbers  on  the  weeds  that  the  latter  are  killed. 
The  insects  then  resort  to  sugar  beets  for  food.  Many  hundreds 
of  acres  of  beets  are  thus  infested  every  year.  (Fig.  6.)  The  beet 
leaf -beetle  is  injurious  also  because  it  acts  as  a  carrier  or  distributor 
of  the  spores  of  the  leaf-spot  disease  of  beets.* 

The  beetles  cut  large,  irregular  holes  through  the  leaves  of  the 
sugar  beet  and  the  larvse  do  similar  injury,  eating  pits  in  the  leaves, 
frequently  without  cutting  through. 


FlO.   4. — Map    showing   distribatioa  of   beet   leaf-beetle.     Large   dotR    show   injurious 
distribution ;  circles,  innoxious  localities. 

When  mature  the  larvsD  leave  the  plants,  burrow  into  the  soil  to 
a  distance  of  half  an  inch  or  two  inches,  and  form  cells  in  which 
they  transform  to  pupsB  and  then  to  adults. 

LIFE  HISTORY. 

In  the  Arkansas  Valley  in  Colorado  and  in  regions  having  a  simi- 
lar temperature  two  generations  or  broods  and  a  partial  third  brood 
are  produced  each  year.  The  beetles  pass  the  winter  on  the  sur- 
face of  the  ground  in  alkali  areas  under  tufts  of  grass,  heaps  of 
dead  weeds,  and  other  rubbish,  a  favorite  location  for  this  purpose 
being  under  tufts  of  ".tickle  grass,'**  a  habit  which  may  be  utilized 
to  advantage  in  controlling  the  pest. 

*  Ceroospora  betiooUi. 

*  Panicum  capillars 
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The  beetles  issue  from  their  winter  quarters  in  March  and  April, 
feed,  mate,  and  deposit  their  eggs.  The  first  generation  of  beetles 
from  these  eggs,  as  observed  in  Colorado,  appears  late  in  May  ot 


I'lQ.  5. — Food  plants  of  beet  leaf -bee  tie:  A,  Sugar-beet  leaves  riddled 
by  beet  leaf-beetle ;  B,  a  less  injured  leaf ;  C,  lamb'B-quarters  killed 
by  larvae  of  beet  leaf -beetle ;  D,  sea-bllte  killed  Y>y  same. 

early  in  June,  and  the  second  generation  becomes  mature  during  the 
latter  part  of  July.    The  eggs  hatch  in  from  8  to  18  days,  the  larrse 
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feeding  for  from  three  to  four  weeks  before  entering  the  ground  to 
pupate.  The  pupa  stage  lasts  8  or  9  days.  During  September  the 
beetles  leave  their  food  plants  and  go  into  winter  quarters. 

NATURAL  ENEMIES. 

Ladybird  beetles  of  three  species  devour  the  eggs  of  this  insect.' 
A  bug'  feeds  on  the  larvsB  and  beetles.  Mites  and  sliders  also 
attack  it,  as  does  a  fungous  disease. "  Wild  birds  of  several  species 
prey  upon  it  and  chickens  feed  readily  on  the  beetles  and  have  been 
utilized  to  advantage  in  de- 
stroying this  leaf-beetle. 

CONTROL  MEASURES. 

Taking  advantage  of  the 
fact  that  the  beetles  pass 
the  winter  in  alkali  areas 
under  tufts  of  grass,  espe-  «, 

cially  "tickle  grass,*'   dead 

WPPd«!  nnrl  nthpr  nihbiqh  \f  l"i«.  «— The  convergent  ladybird,  an  enemy  of  tbf 
WeeaS,  ana  Otner  rUDDlSn,  it  ^^^  leaf-beetle.     Enlnrsed. 

is    possible,    by    thoroughly 

burning  these  during  the  winter,  to  destroy  the  beetles  in  great  num- 
bers, as  has  been  practically  demonstrated.  They  may  be  trapped  by 
placing  heaps  of  weeds  or  bunches  of  straw  or  hay  in  these  alkali  areas 
which  they  frequent,  and  after  they  have  gone  into  hibernation,  the 
traps  with  the  beetles  are  destroyed  by  burning.  If  this  is  done  thor- 
oughly, immense  numbers  may  be  destroyed,  but  careless,  slipshod 
work  will  invariably  fail  to  produce  the  desired  result.  The  best 
time  for  this  work  is  between  the  middle  of  November  and  the  first 
week  of  March,  when  the  dead  grass  and  weeds  may  be  easily  burned. 
Thorough  tests  with  arsenicals  and  other  insecticides  have  been 
made  but  without  perfectly  satisfactory  results,  neither  dusting  nor 
spraying  being  entirely  effective. 

«The  most  nseful  are  Hippodamia  convergent  Gner.  (flg.  8),  H»  sifiuata  Mnls..  and  if. 
glaciaUs  Fab. 

"^  Perillus  hioculaht8  Fab.,  var.  claudut  Saj. 
*Botryti8  baasiana. 
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MODERN  heating  equipment  is  now  used  in  many 
farm  homes.  A  large  proportion  of  these  in- 
stallations are  burning  more  fuel  than  they  should 
or  are  not  heating  the  house  satisfactorily.  This 
may  be  due  to  the  selection  of  a  plant  of  the  wrong 
design,  size,  or  type,  faulty  installation,  poor  opera- 
tion, or  to  loose-fitting  doors  and  windows.  In  this 
bulletin  the  requirements  that  should  be  met  in  order 
to  heat  the  home  satisfactorily  are  discussed  and  ad- 
vice is  given  concerning  the  selection,  installation, 
and  operation  of  home-heating  plants. 


Contribution  from  the  Bureau  of  Public  Roads 

THOS.  H.  MaoDONALD.  Chier 

•Wuhington.  D.  C.  March.  1921 
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REQUIREMENTS  FOR  SATISFACTORY  HEATING. 

THE  satisfactory  and  efficient  heating  of  homes  requires,  first, 
that  the  chimney  flue  be  of  the  proper  size  and  in  the  proper 
place ;  second,  that  a  proper  heating  equipment  be  installed  correctly ; 
third,  that  the  plant  be  understood  thoroughly  and  operated  in  a 
manner  to  give  the  maximum  return  from  the  fuel  consumed ;  fourth, 
that  the  house  construction  be  so  tight  that  heat  is  confined  within 
and  cold  air  kept  out ;  fifth,  that  the  air  be  kept  humidified  as  near 
to  the  correct  degree  as  possible;  and,  sixth,  that  fresh  air  be  ad- 
mitted either  continuously  or  from  time  to  time  in  sufficient  quantity 
to  obtain  the  proper  carbonic  acid  diminution. 

Atmospheric  conditions  in  our  homes  are  seldom  maintained  as 
they  should  be.  Houses  are  often  overheated.  In  most  cases  practi- 
cally no  thought  is  given  to  humidity  or  to  air  moistening.  Physi- 
cians insist  that  an  overheated  house  is  unhealthy,  and  that  colds, 
sore  throats,  coughs,  and  the  tendency  to  be  nervous  and  feverish 
may  be  attributed  to  continually  breathing  air  having  too  low  a 
moisture  content. 

To  overheat  a  house  is  a  wasteful  practice.  It  means  the  consump- 
tion of  more  fuel  than  is  necessary.  It  shows  a  lack  of  knowledge 
of  the  apparatus  and  of  its  proper  handling,  for  which  the  owner 
pays  in  dollars  and  cents.  In  certain  sections  of  our  country  climatic 
conditions  often  change  rapidly  from  extremes  of  heat  to  extremes 
of  cold.  Under  such  conditions  one  can  not  be  too  well  versed  in  the 
characteristics  of  his  heating  system. 
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To  live  in  too  dry  an  atmosphere  promotes  ill  health  and  augments 
the  doctor's  bill.  It  means  neglect  of  an  important  phase  of  home 
conditions — ^lack  of  appreciation  of  atmospheric  conditions  as  found 
in  nature.  Statistics  show  that  about  one-third  of  all  deaths  in  this 
country  have  been  due  to  diseases  of  the  throat  and  lungs.  Fresh, 
clean,  pure,  humid  air  as  found  out  of  doors  is  the  treatment  gener- 
ally prescribed  for  such  ailments;  and  until  we  understand  the 
advantage  of  properly  himiidified  homes  we  must  expect  the  recnr- 
rence  of  discomforts  that  largely  disappear  during  the  seasons  when 
our  doors  and  windows  are  kept  wide  open.  While  this  bull^in 
applies  particularly  to  homes  heated  by  warm  air,  hot  water,  or 
steam  plants,  many  of  the  suggestions  apply  equally  well  where 
stoves  are  used. 

THE  CHIMNEY  FLUE. 

Chimneys  defective  in  construction  or  badly  located  cause  many 
failures  of  heating  systems.  Air  passes  up  the  chimney  flue  with  a 
spiral  movement;  therefore  a  roimd,  smooth  flue  is  preferable  be- 
cause it  offers  less  resistance  to  the  upward  passage  of  the  gases. 
For  structural  reasons  and  because  of  the  increased  c«st  it  is  not 
nearly  so  conmion  as  the  square  or  rectangular  flue.  The  square 
is  preferable  to  the  rectangular.  Many  chimney  flues  are  not  lined. 
That  is  a  mistake.  The  first  cost  of  a  lined  flue  is  greater,  but  the 
benefit  is  not  only  better  furnace  operation  but  continual  fuel  saving; 
moreover  the  danger  of  fire  is  lessened. 

The  most  eflicient  chimney,  as  far  as  draft  is  concerned,  is  one 
built  perfectly  straight  from  the  bottom  up  with  a  roimd  or  nearly 
round  flue,  lined  with  tile  or  having  the  interior  surface  made  smooth 
by  other  means.  There  is  no  advantage  in  tapering  the  inside  to- 
ward the  top.  The  cross  section  and  height  are  determining  factors 
of  efficient  service.  The  transverse  area  must  be  sufficient  to  pass 
the  volume  of  air  required  to  bum  the  fuel  properly,  and  the  height 
must  be  great  enough  to  produce  sufficient  draft  and  insure  against 
interference  by  adjoining  buildings  or  projections  of  the  same 
building. 

In  a  square  or  rectangular  chimney  the  comers  are  dead.  The 
effective  area  in  square  flues  is  85  to  90  per  cent,  and  in  rectangular 
flues  about  75  per  cent. 

Ordinary  residence  chimneys  vary  in  height  from  25  to  60  feet, 
their  area  being  proportional  to  the  size  of  the  house.  A  chimney 
large  enough  for  the  draft  may  yet  be  too  small,  for  no  flue  should 
be  less  than  8  inches  in  diameter  or  8  inches  square.  Satisfactory 
results  can  be  expected  under  ordinary  conditions  with  warm  air, 
hot  water,  or  steam  plants  if  the  sizes  given  in  the  following  table 
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are  followed.    The  sizes  given  are  the  commercial  designations,  the 
actual  sizes  of  the  flues  being  a  little  less : 

Flue  sizes  for  residences. 


Volume  of 
baiWing. 

Size  of  flues. 

Round. 

Square. 

Rectangu- 
lar. 

Cubicjeei. 
20,000 
40,000 
60,000 
110,000 

Inehet, 
8 
9 
10 
12 

Inches. 
8  by  8 
9by   9 
10  by  10 
12  by  12 

Inches. 
6  by  10 
8  by  12 
8  by  14 
10  by  18 

SELECTION   AND   INSTALLATION    OF   HEATING    EQUIPMENT. 

The  selection  of  the  system  to  be  purchased  should  be  made  with 
the  greatest  care  and  only  after  a  thorough  investigation  of  its 
suitability  to  the  house  for  which  it  is  intended. 

Efficiencies  of  heaters,  as  advertised,  have  been  determined  under 
laboratory  test  conditions.  Theoretically,  when  a  selection  is  to  be 
made  the  best  results  would  be  expected  from  the  heater  which 
shows  the  highest  efficiency  rating,  and  if  it  were  possible  to  base 
a  selection  upon  data  secured  under  identical  test  conditions  the 
test  results  would  be  a  fair  indication  of  the  relative  efficiency.  But 
there  are  other  factors  that  affect  the  results. 

The  term  efficiency  applied  to  the  maintenance  of  inside  tempera- 
tures or  to  economy  of  operation  of  house-heating  equipment  may  be 
misleading.  All  heat  energy  made  available  by  a  heating  apparatus 
is  ultimately  transmitted  to  the  outer  air.  The  walls  of  the  building, 
the  windows,  doors,  etc.,  interpose  resistance  between  the  heated 
space  and  the  outer  air.  If  these  are  poor  conductors  of  heat  then 
the  resistance  is  relatively  high,  and  a  higher  temperature  will  be 
maintained  in  the  room  with  the  same  flow  or  radiation  of  heat  than 
if  they  were  good  conductors,  hence  the  efficiency  of  heating  equip- 
ment can  be  but  relative. 

Consequently,  the  heating  plant  with  highest  efficiency  for  a  par- 
ticular house  must  be  judged  by  service  to  the  owner.  It  will  be 
tKe  plant  that  gives  the  best  service  at  the  least  cost.  As  individual 
demands  and  "requirements  differ,  so  opinions  of  users  as  to  results 
from  different  plants  will  differ.  Adequate  service  is  the  first 
requisite.  If  several  will  give  this  then  the  selection  depends  largely 
upon  the  comparative  cost.  If  the  cost  does  not  affect  the  selection, 
then  reliability  and  convenience  of  operation  should  be  the  determin- 
ing factors. 

Do  not  rely  upon  the  judgment,  opinion,  or  experience  of  any  one 
person  imless  that  person  is  familiar  with  all  equipments  and  un- 
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biased.  Talk  with  owners  of  different  plants,  learn  the  disadvan- 
tages of  their  installation,  and  find  out  whether  all  the  rooms  are 
heated  satisfactorily.  If  they  are  not,  try  to  find  out  whether  the 
fault  lies  in  the  unsuitability  of  the  apparatus  to  the  particular  house 
or  to  improper  installation  or  poor  operation.  If  the  owner  seans 
satisfied,  before  you  decide  on  similar  equipment,  assure  yourself  be- 
fore placing  the  contract  either  that  the  plan  of  your  house  is  essen- 
tially the  same  or  that  the  system  can  give  satisfactory  results  with 
either  type  of  construction. 

THE  HEATER. 

After  deciding  on  the  type  of  apparatus  be  sure  that  the  heater  is 
of  sufficient  size  to  heat  the  building  easily  in  the  coldest  weather. 
Consider  service  above  price  and  appearance.  Make  a  selection 
based  on  reputation,  economy  of  fuel,  and  attention  required  for 
operation.  Examine  the  joints  to  see  that  proper  provision  has  been 
made  for  contraction  and  expansion,  see  that  the  castings  are  well 
made,  free  from  large  blowholes,  cracks,  or  other  imperfections. 
Inquire  whether  the  manufacturer  is  reputed  a  maker  of  good  heaters. 

INSTALLATION. 

The  best  and  highest-priced  heater  improperly  installed  may  give 
less  satisfactory  results  than  the  poorest  and  cheapest  properly  in- 
stalled. Therefore  consider  well  the  competency  of  the  man  who 
is  to  do  the  work.  He  should  have  had  experience  in  putting  in  simi- 
lar equipment,  should  be  one  that  is  in  touch  with  the  manufacturer 
directly  or  through  a  representative ;  above  all  a  man  who  takes  pride 
in  doing  good  work.  Having  made  a  wise  selection,  realize  that  it 
is  the  business  of  the  contractor  to  put  in  a  successful  plant  and  to 
his  interest.  Therefore  do  not  dictate  tp  him  unless  you  are  pre- 
pared to  assume  responsibility  for  the  result.  If  locations  which  he 
proposes  do  not  agree  with  your  wishes,  make  sure  that  your  choice 
will  not  affect  the  results. 

Heating  contractors  expect  to  guarantee  that  the  apparatus  will 
heat  certain  rooms  to  a  definite  temperature  under  specified  outside 
conditions.   The  purchaser  should  ask  for  such  a  guarantee. 

UNDERSTANDING  THE  HEATER  AND  OPERATING  IT  INTELLIGENTLY. 

To  warm  a  house  at  low  cost  the  characteristics  of  the  heater 
must  be  understood  and  it  must  be  operated- intelligently.  One  who 
looks  upon  every  heating  apparatus  as  merely  a  mechanical  con- 
trivance which  he  has  but  to  fill  with  fuel  and  remove  ashes  from  in 
order  to  provide  comfortable  rooms  for  his  family  wiU  faiL    Some 
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mechanical  apparatus  may  be  almost  wholly  automatic  in  its  action, 
but  a  domestic  heating  apparatus  is  not  in  this  class.  Its  action  must 
be  controlled  and  its  functions  to  some  extent  directed.  All  per- 
sons can  not  be  expected  to  understand  the  technical  details  of  heat- 
ing problems,  but  it  is  in  the  interest  of  every  owner  to  become  as 
familiar  as  possible  with  the  operation  of  the  heating  plant  upon 
which  he  depends  during  the  winter  months. 

It  is  not  enough  to  install  a  heater,  fill  the  bins  with  coal,  and 
then  expect  it  to  do  the  business.  Nor  can  economy  be  practiced  and 
proper  temperatures  be  maintained  if  a  servant  that  has  no  interest 
in  the  annual  coal  bill  be  given  free  rein. 

Waste  should  be  eliminated.  The  heat  locked  up  in  every  pound 
of  coal  that  goes  into  a  heater  should  be  extracted.  The  ash  can 
should  contain  no  combustible.  If  it  is  possible  with  a  certain  coal 
consumption  to  maintain  a  comfortable  temperature,  to  bum  more 
is  extravagance  and  waste.  The  average  house  owner  bums  too 
much  coal,  prindpaUy  because  he  does  not  know  how  to  regulate 
his  heater. 

Heaters  should  be  studied  in  relation  to  the  work  that  they  are  to 
do.  Every  owner  should  know  how  to  regulate  his  furnace  so  as  to 
make  it  follow  the  changes  in  the  outside  temperature. 

RBQULATINO  DAMPERS. 

In  figure  1  the  common  location  of  dampers  and  checks  is  shown, 
although  they  are  frequently  placed  in  other  places.  While  the  illus- 
tration shows  a  warm-air  furnace,  the  following  explanation  of  the 
use  of  dampers  applies  equally  well  to  any  type.  Four  dampers 
should  be  provided.  They  are  customarily  referred  to  as  the  draft 
damper,  the  check  damper,  the  feed-door  damper,  and  the  smoke- 
pipe  damper.  The  draft  damper  is  generally  a  lift  door  or  slide 
in  the  ash-pit  door  through  which  nearly  all  the  air  that  makes 
the  fire  bum  is  admitted.  The  check  damper  is  usually  located  at 
some  point  in  the  smoke  pipe,  not  necessarily  as  shown  in  figure  1. 
By  opening  this  damper,  cold  air  is  admitted  into  the  smoke  pipe, 
interfering  with  the  chimney  draft,  and  retarding  the  burning  of 
the  fuel  in  the  heater.  This  damper  should  be  closed  tight  when 
fresh  coal  is  added  to  the  fire.  It  is  convenient  to  have  a  chain  con- 
nected to  it  and  nm  through  the  floor  above,  so  that  it  may  be  oper- 
ated without  making  a  trip  below,  though  with  this  arrangement 
inspection  of  the  condition  of  the  fire  is  impossible  and  there  is  the 
chance  that  it  will  not  receive  the  attention  it  should.  The  feed-door 
damper,  consisting  of  a  slide  in  the  feed  door,  is  of  more  importance 
than  is  usually  supposed;  through  it  cold  air  is  admitted  directly 
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over  the  fire ;  if  opened  wide  it  acts  as  a  check,  similar  to  the  check 
damper;  if  the  opening  is  properly  regulated  it  admits  just  sufficient 
air  to  supplement  that  admitted  through  the  draft  damper,  causing 
more  perfect  combustion  of  the  fuel.  The  fourth  damper,  known  as 
the  smoke-pipe  damper,  is  particularly  valuable  for  a  chimney  with 
an  exceptionally  strong  draft,  as  it  gives  more  eflFective  control  than 
can  be  obtained  with  a  check  damper  only,  in  windy  weather  or  at 
night;  this  damper  is  frequently  omitted,  sometimes  without  detri- 
ment, but  it  is  best 
that  it  be  provided, 
and  it  should  always 
be  placed  between 
the  furnace  and  the 
check  damper  and 
never  between  the 
check  damper  and 
the  chimney  flue. 

Another  damper, 
known  as  the  hot- 
blast  damper,  is  pro- 
vided for  soft-coal 
furnaces.  This  draft 
opening  connects 
with  an  independent 
air  chamber  for  ad- 
mitting heated  air 
above  the  fire.  Its 
function  is  essen- 
tially the  same  as  that  of  the  feed-door  damper,  differing  from  it 
only  in  extent. 

OPERATING  THE  DAMPERS. 

T^Tien  a  fire  is  to  be  started,  after  preparing  the  firepot  with  light 
material  and  placing  a  little  heavier  wood  on  top,  open  the  draft 
damper  wide,  close  the  check  and  the  feed-door  dampers,  and  set 
the  smoke-pipe  damper  so  that  the  wood  fire  burns  briskly  but  not 
too  fast.  When  the  wood  is  burning  thoroughly,  throw  on  coal, 
spreading  it  well  over  the  burning  mass  of  wood.  Do  not  put  on  too 
much  coal  at  one  time.  See  that  the  fire  continues  to  bum  well.  If 
blue  flames  are  noticed  sprouting  up  over  the  coal  when  the  feed  door 
is  opened,  then  open  the  feed-door  damper  to  admit  additional  air 
to  burn  the  gases  that  are  being  given  off  from  the  coal.  When  the 
blue  flames  disappear  close  the  feed-door  damper  and  permit  the 
fire  to  bum  up  until  the  temperature  of  the  house  has  about  reached 
that  desired.     Then  close  the  draft  damper  and  open  the  check 


Check  Damper 
Smoke  Pipe  Damper 

Feed  Door  Damper 
Ash  Pit  Draft  Oami 


Fio.  1. — ^Location  of  famace  dampen. 
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damper  until  the  fire  seems  to  stand  still.  It  may  be  found  necessary 
to  keep  the  draft  damper  slightly  open.  The  owner  should  experi- 
ment with  these  two  dampers  to  d^^ermine  just  how  far  each  should 
be  opened  to  hold  the  fire  so  that  the  desired  temperature  in  main- 
tained in  the  rooms. 

When  the  fire  is  to  be  closed  down  for  the  night,  after  having  thrown 
on  fresh  coal  or  banking  cinders,  close  the  check  damper  and  open 
the  draft  damper,  allowing  them  to  remain  so  until  gases  cease  to  be 
given  off,  indicated  by  the  disappearance  of  blue  flames  over  the 
coals;  then  close  the  draft  damper  and  open  the  check  and  the  feed- 
door  dampers.  Sometimes  it  may  be  advisable  to  close  the  smoke- 
pipe  damper  completely.  This  must  be  determined  for  each  instal- 
lation, as  it  is  dependent  upon  the  chimney  draft  and  the  weather. 

There  is  another  factor  that  affects  the  damper  operation.  Dif- 
ferent kinds  or  grades  of  coal  require  different  quantities  of  air  for 
combustion,  and  consequently  a  damper  must  be  opened  just  wide 
enough  to  bum  the  coal  most  economically. 

SBLBCTION  OP  FUEL. 

Let  it  not  be  assumed  that  one  grade  of  coal  will  be  as  satisfactory 
as  any  other.  The  best  fuel,  that  which  will  require  the  least  atten- 
tion in  burning,  will  be  the  most  economical  and  will  give  the  greatest 
satisfaction.  Sometimes  poorer  coal  may  have  to  be  used,  as  was  the 
case  in  many  domestic  heating  systems  during  the  war,  when  trans- 
portation problems  compelled  the  use  of  poorer  grades. 

Fuels  for  house-heating  purposes  may  be  mentioned  in  the  order 
of  their  desirability  as  follows:  (1)  Anthracite  coal  in  sizes  com- 
monly known  as  pea,  buckwheat,  chestnut,  stove,  egg,  and  furnace; 
(2)  gas-retort  or  metallurgical  coke  in  pieces  one-half  inch  to  3  inches 
through;  (3)  coal  briquettes,  2  to  3  inches  in  diameter;  (4)  screened 
Pocahontas  (semibitiuninous)  coal,  over  one-quarter  inch  and  up  to 
8  or  4  inches  in  diameter ;  (5)  sized  bituminous  coal  in  pieces  one-half 
to  3  inches  across.  Although  a  good  grade  of  hard  coal  is  generally 
considered  to  be  preferable  to  any  other  fuel  for  house-heating  fur- 
naces, coke  may  often  be  found  to  be  more  satisfactory  than  the  grade 
of  hard  coal  obtainable.  The  smallest  size  of  coke,  known  as  No.  2 
nut,  running  from  one-half  inch  to  2  inches,  frequently  may  be  pur- 
chased at  a  price  below  that  asked  for  the  usual  furnace  sizes,  because 
of  the  popular  impression  that  it  can  not  be  burned  successfully  on 
ordinary  furnace  grates.  Investigations  have  shown  this  size  of  coke 
to  be  very  satisfactory  for  heating  houses  and  stores.  A  larger  size 
does  not  lay  so  closely,  and  therefore  frequently  bums  too  fast,  re- 
quiring, more  frequent  firing.  It  is  generally  thought  that  this 
smaller  coke  is  subject  to  heavy  leakage  through  the  grate  bars  into 
21742**--21 2 


Digiti 


zed  by  Google 


10  Farmers'  Bulletin  119t. 

the  afih  pit  Excessive  shaking  would  probably  produce  this  result, 
but  a  coke  fire  requires  less  shaking  of  tiie  grate  tiian  a  coal  fire.  In 
ordinary  weather  one  shaking  a  day,  preferably  in  the  morning,  is  all 
that  will  be  necessary.  In  very  cold  weather  the  grate  may  have  to 
be  shaken  before  each  firing.  Better  results  are  obtained  with  little 
shaking,  and  the  fire  shoidd  never  be  shaken  so  much  that  pieces  of 
hot  coke  fall  into  the  ash  pit.  Therefore,  as  soon  as  sparks  appear  in 
the  ash  pit,  stop  shaking.  Some  who  have  burned  coke  for  years 
claim  better  results  from  leaving  a  layer  of  ashes  1  to  2  inches  thick 
on  the  grate  aU  the  time.  The  ashes  check  the  draft  and  keep  the  hot 
coke  from  coming  in  contact  with  the  grate.  Although  this  size  of 
coke  clinkers  rather  freely,  the  clinker  is  soft  and  quickly  breaks  up. 
Clinkers  should  be  removed  while  the  fire  is  hot  and  before  fredi 
fuel  is  put  on,  because  under  such  conditions  the  ignited  coke  in  the 
firepot  is  in  a  semiplastic  state  and  when  distributed  by  the  removal  of 
the  clinkers  merely  settles  down  in  the  grate  without  falling  through. 

ATTENTION  TO  THE  FIRE. 

Generally  speaking,  comparatively  little  attention  is  given  the 
fires  in  house-heating  equipment.  In  some  cases  the  fire  is  permitted 
to  vary  from  one  extreme  to  the  other.  No  attention  is  paid  to  it 
until  the  house  becomes  uncomfortably  cold  or  too  hot  It  should 
receive  attention  at  regular  intervals.  Usually  the  man  of  the  house 
will  attend  to  it  early  in  the  morning,  late  in  the  afternoon,  and 
just  before  retiring  with  more  or  less  regularity.  This  enables  him 
to  study  his  fire  and  fuel  and  perhaps  to  judge  the  relative  merits 
of  different  fuels  used,  providing  he  realizes  that  only  by  actual 
trial  in  his  particular  furnace  under  conditions  of  customary  usage 
can  he  learn  which  fuel  is  best  suited  to  his  requirements. 

It  is  impossible  to  state  how  often  a  fire  should  receive  attention 
without  knowing  the  actual  conditions.  The  type  of  heating  system 
has  much  to  do  with  it.  For  instance,  a  hot- water  heating  system 
will  maintain  a  far  more  imiform  temperature  with  less  attention 
to  the  fire  than  will  a  hot-air  system.  No  definite  rule  can  be  laid 
down  that  will  apply  satisfactorily  in  all  cases.  Thus  the  attenticm 
given  to  the  fire  will  govern  materially  the  fuel  to  be  used.  It  is 
well  for  every  individual  to  devote  the  first  heating  season  after 
installing  a  heating  system  to  a  study  of  fuels  and  their  burning  in 
his  particular  heater.  Buy  at  least  two  kinds  of  coal  at  one  time 
and  experiment  with  each  separately  and  mixed  in  varying  propor- 
tions. Note  their  burning  qualities,  whether  they  catch  quickly,  how 
much  ash  is  left,  and  what  the  condition  of  the  ash  is,  whether  one 
size  filters  through  the  grates  unbumed,  whether  another  forms 
clinkers  that  are  difficult  to  remove  or  fuses  and  forms  a  crust  that 
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interferes  with  the  draft.  An  intelligent  owner  will  soon  be  able  to 
tell  the  kind  of  fuel*  best  suited  to  his  conditions  and  can  then  buy 
accordingly. 

A  fire  should  not  be  shaken  down  more  than  three  times  a  day. 
Generally  twice  will  be  found  sufficient,  in  the  morning  and  in  the 
late  afternoon.  Un- 
less the  fire  has  been 
burning  hard  continu- 
ously, and  fresh  coal 
has  been  fed  to  it  at 
frequent  intervals,  care 
should  be  taken  not  to 
shake  too  much.  Do 
not  shake  live  coals 
through  the  grate.  In 
mild  weather  let  an 
accumulation  of  ashes 
remain  on  the  grate. 
Never  leave  ashes  un- 
der the  grate  in  the  ash 
pit,  but  clean  out  im- 
mediately after  shak- 
ing. The  volume  of 
the  ash  pit  is  designed 
to  permit  enough  air  to 
pass  into  and  through 
it  to  bum  the  fuel  prop- 
erly and  at  the  same 
time  keep  the  grate- 
bars  cool  enough  to 
prevent  injury  from 
overheating.  If  ashes 
are  allowed  to  remain 
in  the  ash  pit  they  pre- 
vent necessary  air  cir- 
culation, hinder  com- 
bustion, and  cause  dam- 
age to  the  grates.  Fig- 
ure 2  shows  a  set  of  *''^*  ^' — ^^^te  bars  warped  and  bent,  due  to  allowing 
.       ,  .  ashes  to  accumulate  in  the  ash  pit. 

grate   bars  removed 

from  a  furnace  in  which  ashes  had  been  allowed  to  accumulate.  Note 
the  warping  and  bending  and  how  too  little  air  will  cause  the  iron 
to  melt. 

Do  not  shake  down  a  fire  until  it  has  had  time  enough  to  catch. 
When  first  attending  the  fire  in  the  morning  it  is  well  to  open  the 
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smoke-pipe  draft  damper  and  the  ash-pit  draft  damper,  throw  on  a 
little  fresh  coal,  and  allow  it  to  catch  well.  When  it  is  glowing,  or. 
if  one  is  in  a  hurry,  after  the  blue  flames  have  stopped  flickering 
through  the  fresh  coal,  shake  the  grate  back  and  forth  with  a  short 
quick  movement.  Do  not  turn  the  grates  completely  over  unless  it 
is  necessary  to  remove  a  large  clinker.  As  soon  as  the  first  bright 
spot  is  seen  through  the  grate,  stop  shaking  and  clean  out  the  ashes, 
sprinkling  them  if  possible  before  handling.  A  small  watering  pot 
kept  near  the  furnace  assists  materially  in  keeping  down  dust. 

Disturbing  the  fire  by  poking  or  upturning  is  advised  against 
wherever  it  will  catch  up  and  bum  properly  if  given  time.  There 
are  occasions,  however,  when  it  becomes  absolutely  necessary  to  use 
a*  poker.  Caking  or  fusing  coal  demands  attention  to  prevent  the 
formation  of  a  fused  noncombustible  mass  directly  over  the  grate. 
Considerable  trouble  from  this  cause  has  been  experienced  by  the 

writer.  It  was  found 
necessary  when  the  fire 
was  permitted  to  bum 
steadily  to  turn  the  fire 
almost  completely  over 
twice  a  day  to  avoid 
having  to  dump  it 
through  the  grates  and 
rebuild  the  fire,  A 
mixture  of  stove  and 
pea  anthracite  coal  had 
given  the  most  satisfac- 
tory  results   with   the 

Fig.    3.— Caking   coal   forming   a   hard    fused    mass   di-        least     attention.      Cou- 
rectly    over    the    grates    that    practically    stops    the        ditions  due  to  the  War 

made  it  impossible  to 
obtain    the    usual    grade    of    these    two    sizes    of    coal,    with    the 
result  that  frequent  overturning  of  the  fire  was  necessary.     The 
coal  fused  and  formed  a  noncombustible  mass  directly  over  the  grate, 
as  illustrated  in  figure  3.    Unless  broken,  this  covering  would  so 
close  the  draft  as  to  put  the  fire  out  or  prevent  it  from  burning  suf- 
ficiently to  give  heat.    Rocking  the  grates  would  sometimes  break 
the  fused  mass,  but  not  always.    Sometimes  the  grates  could  be  re- 
volved with  no  eflFect  other  than  to  raise  the  whole  mass.    It  then 
was  necessary  to  use  a  poker  through  the  fire  door  and  break  the 
mass  by  punching  a  hole  through  it  and  lifting  the  whole  fire  until 
the  noncombustible  mass  was  brought  to  the  top,  where  it  could  be 
broken  to  pieces  and  removed  through  the  fire  door.    Pieces  15  inches 
long  and  3  inches  thick  were  removed.    Samples  are  5hown  in  figures 
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4  and  5.  The  pile  (fig.  4)  with  a  4- foot  rule  shown  in  front  of  it 
represents  an  accumulation  of  10  days.  Until  this  method  was 
adopted  it  was  necessary  to  clean  the  fire  completely  out  about  every 
sixth  day.  However,  if  it  is  resorted  to,  there  must  be  a  good  fire 
on  top  of  the  mass.    Unless  it  is  turned  over  before  the  draft  has 


Fio.  4. — Fused  noncombustlble  matter  removed  through  the  fire  door.     This  had  to 
be  broken  dally,  the  fire  overtumed,  and  the  clinker  removed. 

been  cut  off  enough  to  permit  free  burning  the  fire  will  need  to  be 
coaxed  with  wood,  but  by  having  a  good  bed  of  live  coals  when  the 
overturn  is  made  practically  no  harm  will  result  to  the  fire.  The 
writer  has  maintained  his  own  furnace  fire  for  months  without  per- 
mitting it  to  go  out,  at  the  same  time  heating  his  house  with  less 


Fig.  5. — Samples  of  fused  combustible  formed  from  a  mixture  of  equal  parts  of  pea 
and  stove  size  coal  in  a  domestic  heater.  The  largest  of  these  pieces  measured  12 
by  16  inches. 

fuel  than  neighbors  burned  with  the  identical  heating  system  in 
exactly  similar  houses. 

WEATHER-TIGHT  HOUSES  ESSENTIAL  TO  ECONOMICAL 
OPERATION  OF  A  HEATING  PLANT. 

WINDOW  AND   DOOR  LEAKAGE. 

A  change  of  air  in  all  occupied  rooms  is  essential  to  health.    In 
residences  one  complete  change  an  hour  is  usually  considered  ade- 
21742°— 21 3 
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quate^  and  calculations  are  so  figured.  Under  conditions  of  moderate 
temperature  and  wind  in  houses  of  ordinary  construction  the  air 
change  through  window  and  door  cracks  is  not  objectionable. 
Neither  does  it  materially  affect  the  operation  of  the  heating  plant 
But  when  snow  or  rain  is  driven  before  a  wind  of  25  to  60  miles 
an  hour  if  window  and  door  cracks  permit  not  one  air  change  per 
hour  but  often  as  many  as  five,  so  that  the  atmosphere  in  the  rooms, 
especially  on  the  windward  side,  is  many  degrees  below  that  usually 
maintained,  then  it  is  that  the  heating  plant  is  often  taxed  beyond  its 
capacity.  Some  rooms  possibly  are  then  closed  off  from  the  rest  of 
the  house,  and  an  attempt  is  made  to  throw  a  maximum  quantity  of 
heat  into  one  or  two  rooms — a  practice  altogether  too  prevalent 
Remedies  are  numerous;  the  following  may  be  mentioned:  (a)  Storm 
sash;  (6)  wood  and  felt  weather  stripping;  (c)  strip  felting;  {d) 
metal  weather  stripping;  {e)  calking  compounds. 

STORM  SASH. 

Storm  sash  provide  an  air  space  between  the  two  layers  of  glass. 
This  air  space  has  an  iilsulating  value  which  reduces  the  effect  of  the 
cold  outside  air  both  as  regards  chilling  the  heated  air  in  contact 
with  the  glass  and  leakage  around  the  inner  sash.  Popular  and  use- 
ful as  they  are,  many  persons  nevertheless  object  to  their  unsigfalG- 
ness.  If  fixed  the  value  of  the  window  for  ventilation  is  lost;  but 
the  sash  should  be  as  air  tight  as  possible  when  completely  closed. 
A  home-built  one  that  permits  opening  at  either  the  top  or  the  bottan 
on  a  warm  winter  day  is  shown  in  figure  No.  6. 

WOOD  AND  PELT  WEATHER  STRIPPING. 

Wood  and  felt  weather  stripping  when  put  on  properly  aids  ma- 
terially in  keeping  out  cold  air.  It  should  be  applied  on  the  outside 
at  the  opening  between  window  sash  and  frame  for  the  upper  sadi 
and  usually  to  better  advantage  on  the  inside  for  the  lower  sash. 
When  applied  to  windows  or  doors  the  felt  should  be  placed  in  such 
close  contact  that  more  than  ordinary  effort  is  required  to  move 
the  window  sash  and  that  the  door  must  be  pushed  hard  in  order 
to  lock  it.  Wood  and  felt  stripping  may  also  be  used  between  the 
frame  and  wall  where  the  wall  line  is  not  too  irregular'to  completely 
close  any  crack  there.  Placed  at  the  bottom  of  outsidjj^doors,  wood 
and  felt  stripping  aids  materially  in  reducing  drafts  iilong  the  floor, 
a  frequent  source  of  colds  in  young  children.  The  stripping  should 
be  attached  to  the  outside  of  doors  opening  inward.  Drafts  under 
interior  doors  may  be  stopped  in  a  similar  manner.  When  first  ap- 
plied this  stripping  is  highly  efficient,  but  may  not  long  remain  so- 
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It  tends  to  loosen  from  sliding  sashes,  while  continual  opening  and 
closing  of  doors  bend3  the  felt  back  and  forth,  reducing  the  stiflFness, 
so  that  it  fails  to  close  the  crack  com- 
pletely. To  secure  the  best  results  from 
its  use  on  sliding  surfaces,  it  should  be 
reapplied  every  year,  while  that  used  on 
the  bottoms  of  doors  should  be  inspected 
and  reset  when  it  becomes  less  eflGicient. 
Many  object  to  its  unsightliness  whether 
it  be  put  on  the  inside  or  the  outside. 

STRIP  PELTING. 

Strip  felting  may  be  used  like  the 
wood  and  felt  stripping.  If  the 
wall  line  adjoining  the  window  or 
door    frame    is    irregular,    the    crack 


Fio.  6. — Home-built  storm  windows.  By  constructing  the  outer  window  In  two  parts 
and  hinging  them  In  the  middle,  rooms  may ^ be  ventilated  from  above  or  below.  Felt 
Is  tacked  to  the  inner  and  side  surfaces  in  order  to  make  a  tight  Joint,  and  the  sec- 
tions are  held  In  place  by  screw  hooks  and  eyes  on  each  side. 

naay  be  closed  satisfactorily   with   strip   felt.     It  may  be   forced 
in  until  it  is  flush.     This  affords  a  more  sightly  appearance  than 
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Fig.  7. — Strip  felt  and  wood  and  felt 
weather  stripping  used  to  advantage 
In  closing  cracks.  A  represents  felt 
tacked  so  as  to  cover  the  crack ;  B 
shows  location  of  wood-felt  nailed 
to  the  frame ;  and  C  is  a  block  of 
wood  covered  on  two  sides  with  felt, 
placed  80  as  to  leave  no  crack  under 
the  door. 


where    wood    and    felt    stripping 
is   used.    As  .  a   temporary    expe- 
dient during  short  periods  of  high 
winds  and  low  temperatures,  strip 
felting  may  be  used  on   the  in- 
side of  all  windows  to  close  cracks 
by  tacking  it  around  the    frame 
so  that  it  rests  against  the  sash. 
Thumb  tacks  mar  less  than  car- 
pet  tacks    and    are    more    easily 
removed.    Strips  of  this  felt  on 
the    sill    where    the    lower    sash 
rests,  at  the  top  where  the  upper 
sash  closes,  and  along  the  meet- 
ing rail  aid  materially.    It  can 
also  be  used  to  close  cracks  un- 
der doors.    Note  the  door  shown 
in    figure    No.    7.    At    A    strip 
felting  was  tacked*  to  the  frame 
and    then    wedged    between    the 
brickwork  and  door  framing.    Or- 
dinary   wood    and    felt    weather 
stripping  was  nailed  to  the  frame, 
so  that  when  the  door  is  closed 
no   crack   is   left.    To   dose   the 
crack  at  the  bottom  two  sides  of 
a  strip  of  wood  about  one  inch 
square  were  covered  with  felt  and 
the   strip   was   placed    as   shown 
at  C,  figure  No.  7,  and  held  by  a 
small  angle  iron   and  screws  on 
each    side.    In    the    above    man- 
ner all  cracks  around  this  door 
were    so    eflFectively    closed    that 
no  water   leaked   into  the  cellar 
when  it  stood  12  inches  deep  in 
the    areaway    outside    during   a 
heavy    downpour.    This    method 
of   closing  the   crack   under  the 
door  may  be  condemned  by  some 
on  the  score  that  it  forms  a  stum- 
bling block.    The  one   shown  in 
figure  No.   7  has  been   in  place 
two  years  with  two  children  be- 
tween the  ages  of  4  and  7  using 
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the  passage  continually.  Neither  as  yet  has  stumbled  over  the  block. 
While  strip  felting  may  be  used  for  advantage  and  in  some  instances 
in  a  more  or  less  permanent  fashion,  yet  it  must  in  general  be  con- 
sidered a  temporary  expedient.  Its  unsightly  appearance  and  the 
tack  holes  that  are  left  are  a  disadvantage. 

METAL  WEATHER  STRIPPING. 

Metal  weather  stripping  has  diown  itself  a  very  efficient  means  of 
reducing  crack  leakage  and  thus  a  material  aid  in  making  a  house 
weather  tight.  It  is  now  obtainable  in  a  variety  of  forms.  To  in- 
stall it  the  window  sash  must  be  removed  and  grooves  cut  to  receive 
the  metal  strips.  When  the  work  is  properly  done  most  of  the  strip- 
ping is  hidden  and  the  exposed  part  has  a  neat  appearance.  The 
work  is  usually  done  by  an  experienced  workman,  although  handy 
men  sometimes  buy  the  stripping  and  install  it  themselves.  Metal 
weather  stripping  should  be  permanent;  it  should  allow  easy 
movement  of  sashes  and  at  the  same  time  effectually  prevent 
the  passage  of  air.  Atmospheric  conditions  causing  swelling 
or  shrinkage  of  frames  should  have  no  effect  upon  its  behavior. 
While  beneficial  results  from  it  are  recognized,  the  greater  cost  limits 
its  use. 

CALKING  MATERIALS. 

Calking  compounds  are  used  to  insure  against  air  leakage  be- 
tween the  window  or  door  frames  and  the  stone,  brick,  or  concrete 
of  the  building.  Temperature,  moisture,  and  indeterminate  causes 
make  for  expansion,  contraction,  and  settling.  A  joint  of  cement, 
mortar,  or  other  solid  material  is  hardly  practical.  The  space  may 
be  closed  with  oakum  or  other  calking  material  forced  into  the  open- 
ing. A  good  calking  compound  for  this  use  should  have  the  prop- 
erty of  expanding  as  the  crevice  widens  and  contracting  as  the  crevice 
narrows. 

LBAKY   FLOORS   WASTE  HEAT. 

Uninsulated  floors  will  cause  waste  of  heat.  Moreover,  cold  drafts 
sweep  across  them,  making  the  room  an  unfit  place  for  anyone  to  sit. 
Cellars  are  the  best  guarantee  of  warm  floors,  but,  if  conditions  make 
it  difficult  or  perhaps  impossible  to  have  a  cellar,  a  coat  of  plaster 
between  the  rough  and  finished  flooring  will  help  to  make  a  very 
tight  and  warm  floor.  Heavy  insulating  paper  can  be  used  with  the 
same  result,  and  sealing  the  joints  with  lath  and  plaster  or  wall  board 
will  do. 
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PIPES  AND  HOT-AIR  DUCTS  SHOULD  BB  INSULATED. 

Another  important  aid  in  economizing  heat  is  the  insulation  which 
should  be  provided  for  the  steam  or  hot- water  pipes  or  warm-air 
ducts.  Standard  makes  of  pipe  coverings  will  effect  a  saving  in  coaL 
By  all  means  cover  all  pipes  that  are  in  exposed  positions.  In  ooe 
home  where  hot-air  ducts  were  placed  against  the  north  wall  no 
heat  could  be  obtained  from  the  register  until  the  space  around  tiie 
duct  was  packed  with  insulating  material. 

EFFECT  OF  CRACK  OPENINGS  IN  WINDOW  LEAKAGE. 

The  clearance  between  window  sashes  and  frames  and  between 
doors  and  frames  varies  from  '^  to  ^^  inch;  in  poor  construction 
the  opening  may  be  as  much  as  |  to  }  inch.  A  clearance  of  ^ 
inch  is  quite  usual.  With  a  wind  velocity  of  15  miles  per  hour 
this  opening  of  ^  inch  would  permit  the  passage  of  about  li 
cubic  feet  of  air  every  minute  for  every  linear  foot  of  crack  around 
the  window.  An  ordinary  double-sash  window  (36  inches  wide  by  72 
inches  high)  would  admit  about  30  cubic  feet  of  air  per  minute. 
With  tV  iiich  clearance  20  cubic  feet  per  minute  would  be  admitted 

The  effect  of  this  leakage  upon  the  heating  of  the  room  may  be 
serious.  A  room  10  feet  wide  by  20  feet  long,  with  a  ceiling  10  feet 
high,  contains  2,000  cubic  feet  of  air.  Assuming  that  the  longer 
side  is  exposed  to  the  north  or  west,  and  that  there  are  two  windows 
with  ^-inch  clearances,  and  assuming  that  the  air  is  to  be  changed 
completely  once  each  hour,  which  is  customary  for  residential  plants, 
it  would  require  2,900  heat  units  to  raise  the  temperature  from  0**  to 
70°,  with  the  wind  blowing  at  15  miles  per  hour.  The  air  leakage 
through  the  clearances  around  the  sash  would  be  about  3,650  cubic 
feet  per  hour,  or  one  and  eight-tenths  times  the  cubical  measurement 
of  the  room.  To  heat  this  quantity  of  air  about  5,300  heat  units 
would  be  required,  or  appro2dmately  80  per  cent  more  than  that  re- 
quired for  one  complete  change  of  air  per  hour.  If  the  wind  velocity 
be  30  miles  per  hour  the  leakage  would  be  doubled  and  there  would 
be  required  three  and  one-half  times  the  number  of  heat  imits  needed 
for  one  complete  change  per  hour. 

Tightly  fitting  windows  vill  improve  these  conditions.  If  the 
crack  opening  were  one-sixteenth  inch,  then,,  instead  of  80  per  cent 
more  than  the  designed  capacity  being  required,  the  additional  heat 
units  would  be  about  22  per  cent. 

The  advantage  to  be  derived  from  good  construction  will  be  ap- 
preciated in  the  comfortableness  of  the  room  and  realized  in  the  fuel 
saving.    More  fuel  is  invariably  consumed  in  a  house  with  loosdj 
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fitted  windows  than  in  one  where  the  clearance  is  reduced  to  a  mini- 
mum. Increased  fuel  consumption  is  seldom  adequate  to  correct 
faulty  construction,  particularly  on  windy  days. 

BFFBCT  OP  USING  MBTAL  WEATHBR  STRIPPmC. 

As  pointed  out,  tight-fitting  windows  are  essential  if  leakage  losses 
are  to  be  kept  down.  Ordinary  felt  weather  stripping  helps  to  reduce 
this  loss.  Metal  weather  stripping  is  still  better  and  aids  materially 
toward  an  annual  saving  of  fuel.  Some  tests  have  demonstrated 
that  it  is  possible,  by  the  use  of  metal  weather  strip,  to  reduce  by  88 
per  cent  the  leakage  through  a  one-thirty-second  inch  crack  with  a 
wind  velocity  of  16  miles  per  hour  and  by  83  per  cent  with  a  30-mile 
wind. 

The  condition  of  the  windows  in  a  buildings  whether  tight,  loose, 
or  loose  enough  to  rattle,  plays  a  very  important  part  not  only  in  the 
comfort  derived  from  a  heating  plant  but  more  noticeably  in  the 
annual  cost  of  operation.  Suitable  metal  weather  stripping  fre- 
quently reduces  by  16  to  20  per  cent  the  radiation  required. 

The  prevention  of  window  leakage  means  a  saving  of  heat  and  a 
lessening  of  dirt  blown  into  the  house.  In  a  certain  apartment  house, 
situated  near  a  railroad  station  in  a  large  city,  during  the  first  season 
of  its  occupancy  the  heating;  system  supplied  sufficient  heat  with  a 
reasonable  economy  of  fuel,  but  smoke  and  dust  were  a  nuisance. 
Metal  weather  stripping  was  applied  before  the  next  heating  season, 
and  as  a  result  the  temperature  of  the  rooms  was  too  high.  The 
radiating  surface  was  reduced  almost  one-fourth,  and  it  still  supplied 
sufficient  heat,  while  the  fuel  consumption  also  showed  a  noticeable 
reduction.  Fuel  saving  of  16  to  26  per  cent  appears  possible  by 
equipping  windows  and  doors  with  metal  stripping.  If,  therefore, 
metal  weather  stripping  is  put  in  when  the  house  is  built,  it  is  pos- 
sible to  reduce  the  size  and  cost  of  the  heating  plant  proportionately 
to  the  reduction  in  radiation  surface  made  possible.  The  cost  of 
metal  weather  stripping  may  frequently  be  offset  by  the  reduction 
in  cost  of  the  heating  plant. 

HUMIDITY. 

It  is  now  recognized  that  in  addition  to  maintaining  the  proper 
temperature  in  an  artificially  heated  house  another  factor  of  great 
importance  is  humidity,  or  the  moisture  that  is  present  in  the  air. 
All  air  contains  moisture  in  varying  amounts,  depending  upon  local- 
ity and  temperature. 

The  rate  of  evaporation  from  the  body  determines  susceptibility 
to  heat  and  cold.  Temperature  and  humidity  largely  determine  this. 
In  the  southwest  section  of  our  country,  where  the  air  is  relatively 
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dry,  the  evaporation,  being  high,  produces  a  cooling  effect  and  ve 
are  able  to  stand  a  comparatively  high  temperature.  In  the  north 
middle  section,  where  the  relative  humidity  is  comparatively  high. 
a  very  low  temperature  is  far  less  objectionable  than  where  the  tem- 
perature and  humidity  are  both  low,  for  in  the  former  case  high 
humidity  hinders  bodily  evaporation,  and  therefore  lessens  the  cool- 
ing effect,  while  in  the  latter  the  cooling  effect  of  evi^ration  aug- 
ments that  due  to  the  low  temperature.  A  pleasant  and  healthful 
atmo^heric  condition  should  be  our  aim,  and  this  may  be  secured 
by  reproducing  as  nearly  as  possible  within  our  houses  one  tiat 
approidmates  a  proper  humidity  for  the  temperature  maintained. 

Open  windows  at  night  cause  a  higher  average  humidity  in  the 
house.  This  produces  a  soothing  effect  upon  tired  nerves,  supplies 
more  healthful  air,  and  causes  dust  to  deposit  on  the  floor  in^ead 
of  floating  to  be  breathed.  One  hundred  years  ago  50®  to  55*^  was 
considered  a  good  house  temperature.  Fireplaces  were  used  then. 
During  the  era  of  stoves,  about  70  years  ago,  62°  was  considered 
satisfactory.  Thirty  years  ago,  with  furnaces  in  greater  use,  a  tem- 
perature of  72*^  was  maintained,  while  now  a  temperature  of  70*  is 
considered  standard,  although  it  is  not  unusual  to  find  steam-heatod 
homes  maintained  at  temperatures  still  higher.  Dry  air  is  likely  to  be 
dusty  air.  Dusty  air  is  an  irritant.  Notice  the  dust  betrayed  by  a 
sunbeam.  When  air  within  a  house  is  heavily  laden  with  dust  the 
relative  humidity  is  most  likely  to  be  very  low.  The  floating  par- 
ticles are  carried  into  the  lungs.  It  were  better  to  deposit  these  im- 
purities on  the  floors  and  furniture.  By  increasing  the  relatire 
humidity  of  dusty  air  in  a  room  from  26  to  50  per  cent,  tiie  floating 
particles  in  the  air  may  be  materially  reduced.  The  best  conditions  of 
temperature  and  moisture  for  health  have  not  as  yet  been  definitely 
established.  It  is  not  unlikely  that  varying  degrees  of  each,  somewhat 
approximating  outdoor  conditions  will  be  found  best.  At  present 
some  authorities  state  that  a  temperature  of  68^  F.  with  relative 
humidity  between  40  and  50  per  cent  is  about  right.  O.  W.  Arm- 
spach  ^  from  a  comparison  of  3,612,000  deaths  with  the  oorrespoDd- 
ing  weather  conditions  in  the  cities  where  the  deaths  occurred,  has 
prepared  a  curve  showing  the  proper  temperature  to  be  maintained 
for  various  percentages  of  humidity.  The  curve  is  reproduced  in 
figure  8.    Mr.  Armspach  says: 

The  ideal  temperature  [wet-bulb]  for  physical  health  Ues  between  57  and  61^ 
Any  variation  above  or  below  this  limit  has^a  marked  effect  upon  health,  a 
variation  of  2^  resulting  in  an  increase  in  deaths  of  about  2  per  cent. 

A  dry-bulb  temperature  of  about  70**  and  relative  humidity  ap- 
proximating 20  per  cent — a  condition  that  is  not  unusual  in  many 

1  Author  of  The  Relation  of  Wet  Bulb  Temperature  to  Health  publiahed  in  the  Joozml 
of  the  American  Society  of  Heating  and  Ventilating  EnglneerB  for  Maj.  1920. 
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homes  in  winter — corresponds  to  a  wet-bulb  temperature  of  50^^, 
and  according  to  Mr.  Annspach  increases  the  death  rate  about  6  per 
cent  above  what  it  would  be  if  the  wet-bulb  temperature  were  57°. 

RELATIVE  HUMIDITY. 

The  moisture-carrying  capacity  of  air  depends  on  its  temperature. 
Warm  air  has  a  much  greater  capacity  for  moisture  than  cold  air, 
although  it  may  feel  drier.  It  is  the  relation  between  the  actual 
amount  of  moisture  in  the  air  at  a  given  temperature  and  the  amount 
of  moisture  that  the  air  could  hold  at  that  temperature  that  causes 
it  to  feel  dry  or  moist. 

Consider  a  piece  of  cloth  held  in  a  vertical  position  and  sprinkled 
with  water.    No  water  will  drip  from  the  cloth  until  it  is  completely 
saturated,  holding  all  the  water  that  it  is  capable  of  holding.    So  it 
is  with  air.    When  the  air  is  so  laden  with  moisture  that  water  is 
deposited  in  the  form  of  dew  the  air  has  reached  the  point  of  com- 
plete saturation,  known  as  the  dew  point.    Then  the  relative  humidity 
is  100  per  cent.    If 
air    contains    seven- 
tenths  as  much  water 
as  is  present   when 
it  has  just   reached 
the    dew    point,    its 
relative  humidity  is 
70    per    cent.    If    a 
room  having  a  tem- 
perature of  40°  with 
air   at   70   per   cent 
relative  humidity  be 
warmed   up  to  70°, 
the  percentage  of 
saturation    decreases 
with  the  increase  of 
temperature,    since 
the  warmer  the  air 
the  more  moisture  it 
is  capable  of  holding 
in  suspension.    Un- 
less more  moisture  is 
added    as   the   tem- 
perature is  increased 
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Fio.   8. — Temperature-humidity  curve. 

the  percentage  of  saturation  will  be  reduced,  so  that  whereas  the 
air  at  the  lower  temperature  held  seven-tenths  as  much  as  it  was 
capable  of  holding,  under  the  higher  temperature  it  holds  only 
two-tenths  as  much.  Then  its  relative  humidity  would  be  20 
per  cent. 
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There  is  little  doubt  but  that  in  most  dwellings  during  the  heating 
season  the  air  is  drier  than  is  best  for  health  and  comfort.  The 
relative  humidity  is  too  low.  A  room  in  which  the  air  is  properly 
humidified  will  be  more  comfortable  at  a  lower  temperature  thin 
one  in  which  the  moisture  content  is  too  low. 

Our  bodies  are  cooled  by  evaporation  from  them.  If  the  body  be 
surrounded  by  very  dry  air  evaporation  will  take  place  rapidly  and 
produce  a  cooling  effect  so  that  a  person  feels  cold.  If  the  body  be 
surrounded  by  moist  air  evaporation  takes  place  more  slowly,  the 
rate  of  evaporation  is  less,  and  a  person  feels  warm  though  the  actual 
temperature  of  the  air  may  be  lower.  Too  much  moisture  with  heit 
is  equally  unpleasant,  producing  a  muggy  feeling,  quite  noticeable 
in  some  parts  of  the  country  where  high  humidity  with  high  tem- 
perature prevails  for  long  periods. 

It  is  not  believed  that  any  investigations  have  proved  definitely 
what  are  the  best  conditions  as  to  temperature  and  moisture  for  our 
dwellings.  Seventy  degrees  F.  is  generally  taken  as  the  standard 
temperature  for  living  and  other  rooms  in  which  the  occupants  are 
inactive,  excepting  sleeping  rooms.  It  is  thought  that  for  this  tem- 
perature a  humidity  between  40  and  50  per  cent  should  be  main- 
tained. It  should  not  be  less  than  30  per  cent,  whereas  it  is  probable 
that  were  the  humidity  in  our  houses  tested  it  would  be  found  usually 
to  be  20  per  cent  or  lower.  That  is  as  dry  as  desert  air  and  pre- 
disposes persons  that  breathe  it  to  throat  and  nose  irritations.  The 
drier  the  air  the  more  difficult  it  is  to  heat  a  house  with  it  The 
moisture  in  the  air  carries  and  retains  heat.  In  cold  weather  a 
considerable  quantity  of  moisture  is  required  if  the  humidity  is  to 
be  kept  up. 

MOISTURE  REQUIRED  TO  MAINTAIN  HUMIDITY. 

Consider  an  average-sized  house  containing  a  family  of  five  per- 
sons. Each  person  requires  1,800  cubic  feet  of  air  per  hour;  so  9,000 
cubic  feet  (5X1,800)  must  be  provided  for  the  occupants  eVery  hour. 
Cracks  around  windows  and  doors  or  the  opening  of  doors  and 
windows  are  usually  depended  upon  to  supply  the  needed  air  where 
a  steam  or  hot-water  heating  system  is  installed.  If  a  warm-air 
pipe  furnace  is  used  the  fresh-air  duct  will  take  care  of  it.  If  air 
at  0°  temperature  and  70  per  cent  relative  humidity  is  introduced 
into  a  house  and  heated  to  70°  F,  and  during  the  temperature  rise  no 
moisture  is  added  the  relative  humidity  will  decrease  65.91  per  cent 
to  4.09  per  cent.    That  is  entirely  too  low. 

Assume  that  the  temperature  is  to  be  maintained  at  70*^  F.  and 
the  relative  humidity  at  40  per  cent,  which  is  not  too  high.  In  order 
that  those  values  be  kept  for  9,000  cubic  feet  per  hour  there  would 
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be  required  an  evaporation  every  hour  of  almost  one-half  gallon  of 
water.  Not  many  existing  plants  are  capable  of  approximating  that 
quantity. 

HOW  TO  DETERMINE  HUMIDITY  IN  A  ROOM. 

A  rough  practical  test  for  determining  whether  the  air  in  a  room 
is  too  dry  is  to  observe  the  inside  of  windows  on  a  cold  day.  If 
frost  forms  freely  on  the  inside  of  the  glass  there  is  no  doubt  but 
that  the  inside  air  has  sufficient  hiunidity.  If  there  is  no  sign  of 
frost  the  air  is  likely  too  dry. 

If  a  more  accurate  test  is  desired  it  may  be  performed  with  two 
thermometers  in  the  following  manner :  Use  thermometers  that  have 
their  bulbs  completely  exposed.  Around  the  bulb  of  one  tie  a  small 
piece  of  cheesecloth  or  other  porous  fabric  and  thoroughly  saturate 
it  with  water.  Whirl  this  wet-bulb  thermometer  around  on  the  end 
of  a  string  12  to  15  inches  long.  The  height  of  the  mercury  in  this 
thermometer  will  fall  rapidly,  owing  to  the  evaporation  of  the  water 
from  the  little  sack  surrounding  the  bulb.  The  drier  the  air  the 
faster  the  mercury  will  fall.  After  two  or  three  minutes,  the  wet- 
bulb  temperature  will  become  stationary.  A  reading  should  be 
taken  instantly  to  obtain  the  low  point.  The  dry-bulb  thermometer 
reading  should  be  taken  simultaneously.  Subtract  the  wet-bulb  read- 
ing from  the  dry-bulb  reading  and  refer  to  the  accompanying  table, 
from  which  a  value  for  the  relative  humidity  may  be  obtained. 

The  experiment  can  be  performed  with  one  thermometer  by  taking 
the  average  room  temperature  before  using  it  as  a  wet-bulb  ther- 
mometer. 

TO  USB  THE  TABLE. 

Suppose,  with  the  dry-bulb  temperature  at  70°  F.,  that  the  wet- 
bulb  temperature  became  stationary  at  66°  F.  The  diflFerence  be- 
tween the  two  is  14°.  Refer  to  the  table  and  follow  down  the  first 
column  on  the  left  to  70,  then  follow  the  horizontal  line  until  the 
vertical  column  14  is  reached,  and  read  the  relative  humidity,  40  per 
cent.  For  ordinary  living  rooms  with  temperatures  of  68°  or  70° 
the  relative  humidity  should  be  between  30  and  50  per  cent. 

With  the  help  of  the  table  it  should  be  an  interesting  experiment 
to  determine  tBe  temperature  to  be  maintained  when  the  hiunidity  is 
about  what  it  should  be;  40  per  cent  might  be  taken  as  a  standard  to 
work  toward.  Very  probably  the  temperature  in  many  houses  has 
been  maintained  at  70°  and  above  when  it  could  be  lowered  were  the 
relative  humidity  kept  up  to  the  proper  value. 
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[Table  based  on  30  inches  barometric  pressure.] 
SUPPLYING  MOISTURE  TO  THE  AIR. 

Aside  from  the  increased  comfort  and  healthfulness  secured  from 
properly  moistened  heated  air  the  saving  in  fuel  through  moistening 
should  not  be  overlooked.  It  is  estimated  that  25  per  cent  of  the  cost 
of  heating  is  expended  in  raising  the  temperature  within  a  house 
from  60°  to  70°.  The  conclusions  of  Mr.  Armspach  indicate  that 
the  best  temperature  for  physical  health  lies  between  57°  and  61° 
(wet  bulb)  provided  the  relative  humidity  is  maintained  between 
65  and  75  per  cent.  If  his  conclusions  be  correct,  then  it  is  possible 
to  save  fuel  and  yet  be  comfortable  at  a  temperature  below  that  com- 
monly thought  to  be  required.  To  do  so,  however,  means  must  be 
provided  for  evaporating  more  water.  To  do  this  requires  either 
a  large  evaporating  surface,  a  high  temperature,  or  both. 

There  are  several  methods  by  which  moisture  may  be  added  to 
the  air  supply  of  a  warm-air  furnace-heating  system,  although  it 
is  doubtful  whether  any  at  present  are  capable  of  supplying  suf- 
ficient vapor  to  maintain  high  enough  relative  humidity  to  permit 
a  room  temperature  much  below  70°.  The  common  practice  of 
placing  a  small  cast-iron  receptacle,  called  the  water  pan,  in  the 
side  of  the  furnace  casing  is  but  a  feeble  effort  in  the  right  direc- 
tion. It  is  seldom,  if  ever,  large  enough  or  has  suflScient  surface, 
while  in  many  cases  the  pot  is  so  placed  that  no  appreciable  amount 
of  water  can  be  added  to  the  passing  air.  A  small  water  pan  set 
low  down  in  the  furnace  has  practically  no  effect.  It  should  have 
a  large  area  and  be  set  well  up  into  the  warm-air  space,  so  as  to 
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make  evaporation  as  rapid  as  possible.  The  pan  should  be  heavy 
enough  to  stand  rusting.  It  should  be  placed  over  the  combustion 
chamber  with  its  bottom  at  least  2  inches  above  the  top.  A  supply 
pipe  with  ball  stopcock  and  an  overflow  pipe  make  it  easy  to  keep 
the  pan  filled  with  water.  With  a  pressure  water  system  automatic 
control  is  possible ;  the  quantity  of  water  evaporated  increases  with 
the  quantity  and  temperature  of  the  air  passing  through  the  furnace, 
so  that  the  humidifying  apparatus  to  some  extent  is  self-regulating. 
A.  very  effective  pan  may  be  made  by  riveting  and  soldering  a  strip 
of  galvanized  iron  around  the  inside  of  the  top  casing  directly 
under  the  openings  for  hot-air  leader  pipes.  The  ring  should  be 
from  2  to  2|  inches  wide,  with  the  inside  edge  turned  up  about  three- 
quarters  of  an  inch.  A  little  cup  riveted  on  the  outside  of  the  casing 
with  small  holes  drilled  through  the  casing  permits  hand  filling,  or 
a  permanent  supply  pipe  can  be  connected. 

If  there  is  a  cold-air  chamber  a  satisfactory  humidifier  may  be 
provided  by  building  a  galvanized  iron  and  wire  rack  with  two  or 
three  sloping  shelves  to  hold  crushed  coke.  Insert  a  perforated  pipe 
so  that  small  streams  of  water  will  play  upon  the  coke  on  the  top 
shelf  and  trickle  down  through  the  ones  below,  thus  keeping  the  coke 
continually  wet.  A  drip  pan  at  the  bottom  connected  with  an  over- 
flow pipe  leading  to  a  drain  completes  the  apparatus.  Another 
method  is  to  spray  the  incoming  air  by  means  of  several  small  atom- 
izers arranged  in  the  cold-air  duct  with  a  proper  outlet  for  the 
overflow.  Moist  air  absorbs  heat  better  than  dry  air;  otherwise  it 
makes  little  difference  whether  the  air  is  moistened  before  or  after 
it  is  heated.  Several  commercial  humidifiers  for  spraying  the  heated 
air  as  it  leaves  the  furnace  are  also  obtainable.  Very  satisfactory 
humidification  has  been  secured  with  the  better  types. 

So  far  as  known  no  one  has  yet  devised  a  satisfactory  method  of 
moistening  air  in  houses  heated  by  hot  water.  Pans  which  hang  on 
the  back  of  the  radiator  are  obtainable,  but  they  do  not  have  a  large 
surface,  and  as  they  are  not  highly  heated  they  are  not  very  effective. 
Sheets  of  asbestos  or  blotting  paper  placed  directly  beneath  the  pans 
with  one  or  more  needle  holes  punched  in  the  bottom  adds  to  their 
effectiveness,  as  the  paper  absorbs  the  water  and  increases  the  evap- 
orating surface.  The  objection  to  this  arrangement  is  inability  to 
control  the  flow  of  water.  Wicks  or  an  apron  of  absorbent  material 
hanging  down  back  of  the  radiator  with  one  end  resting  in  the  water 
pan  will  draw  up  water  by  capillary  attraction,  and  the  air  move- 
ment around  the  radiator  will  evaporate  it  and  carry  it  off  into  the 
room. 

Water  pans  are  little  more  effective  with  steam  than  with  hot- 
water  radiators.    Provision  is  sometimes  made  to  discharge  steam 
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slowly  into  the  room  direct  from  the  radiator.  This  proTes  much 
more  effective  where  there  is  steam  pressure,  but  many  dislike  the 
noise  and  odor  of  the  escaping  steam. 

VENTILATION  REQUIREMENTS. 

Air  confined  within  an  occupied  room  or  building  becomes  foul 
and  imfit  for  breathing.  Fresh  air  is  necessary  to  sustain  life. 
Ventilation  consists  in  the  natural  or  mechanical  displacement  of 
vitiated  air  and  its  replacement  by  fresh  air.  Complete  renewal 
of  air  can  not  correctly  be  said  to  occur  any  given  number  of  times 
in  an  hour,  since  a  total  change  does  not  actuaUy  occur.  What  does 
happen  is  that  the  incoming  air  mixes  with  and  dilutes  the  foul  air 
to  a  point  suitable  for  healthful  respiration. 

When  air  is  taken  into  the  lungs  it  has  the  temperature  of  the 
room,  but  when  expired  its  temperature  is  90*"  to  98°.  It  is  ako 
nearly  saturated  with  water  vapor  and  is  from  1  to  3  per  cent  lighter. 
These,  however,  are  not  the  greatest  changes.  Air  is  composed 
essentially  of  oxygen,  nitrogen,  and  very  small  proportions  of  car- 
bonic acid  gas  and  water  vapor.  The  proportion  of  carbonic  acid 
is  2  to  4  parts  in  10,000.  The  amount  of  water  vapor  is  greater  in 
proximity  to  a  body  of  water  and  varies  with  the  temperature. 
Oxygen  is  the  life-sustaining  element  of  the  air.  Nitrogen  dilutes  it 
Carbonic-acid  gas,  or  carbon  dioxide,  is  poisonous,  and  when  present 
in  the  air  in  considerable  quantity  will  cause  dullness,  headache,  and 
fainting.  Oxygen  is  consumed  by  the  burning  of  candles,  kerosene  in 
lamps  or  stoves,  gas,  and  by  breathing.  Eidialations  are  full  of  car- 
bonic acid  and  other  poisonous  gases.  As  air  is  exhaled  the  gases 
diflFuse,  and  the  carbonic  acid  is  soon  distributed  quite  uniformly 
throughout  the  air  of  a  room,  thereby  increasing  the  content  to  more 
than  4  parts  in  10,000.  When  the  proportion  of  carbonic  acid  gas 
goes  up  to  7  parts  in  10,000  the  effect  of  poor  ventilation  is  felt,  and 
when  10  parts  is  reached  actual  discomfort  may  occur.  The  carbonic 
acid  content  should  therefore  be  kept  below  6  or  7  parts  in  10,000  by 
ventilation.  As  much  as  1,800  to  2,000  cubic  feet  of  fresh  air  is 
necessary  for  each  occupant  every  hour  to  control  the  carbonic-acid 
content. 

METHODS  OF  VENTILATING. 

Mechanical  means  of  ventilation  are  required  for  buildings  of  con- 
siderable size.  Residences  or  small  buildings  may  be  provided  with 
foul-air  flues  or  with  a  ventilating  chinmey.  One-story  buildings 
in  which  there  is  one  large  main  room  may  have  a  galvanized-iron 
or  copper  ventilator  in  the  roof  through  which  obnoxious  gases  will 
be  drawn  away. 
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For  houses  of  certain  types  a  ventilating  chimney  when  used  in 
oonnection  with  a  hot-air  furnace  will  give  excellent  results.  In 
place  of  the  ordinary  brick  flue  a  large  shaft  is  erected  through  the 
center  of  the  house.  Through  the  middle  of  this  stack  is  run  the 
smoke  pipe,  which  for  low  buildings  may  be  of  terra-cotta  pipe 
tightly  cemented  at  the  joints.  A  wrought-iron  stack  is  preferable. 
This  stack  rests  on  a  cast-iron  bed  plate  supported  by  a  brick  pier  and 
should  be  properly  anchored  and  stayed  with  iron  braces  in  the  brick- 
work every  8  or  10  feet  A  heavy  galvanized-iron  hood  supported 
by  upright  iron  standards  should  be  mounted  on  top  of  the  stack. 
The  smoke  pipe  should  be  built  up  and  braced  as  the  stack  is  erected, 
and  frames  for  the  foul-air  registers  should  be  set  into  the  stack 
from  the  different  floors  at  the  same  time.  The  heat  from  the  smoke 
pipe  or  flue  will  expand  the  air  in  the  ventilating  shaft,  causing  an 
upward  movement  of  the  air  that  will  exhaust  the  foul  air  from  each 
room  connected  with  it. 

If  a  central  ventilating  shaft  is  not  feasible  other  means  should  be 
devised  to  allow  the  escape  of  air  from  the  various  rooms,  for  fresh 
warm  air  can  not  enter  unless  it  displaces  an  equal  volume  of  room 
air.    That  is  sometimes  the  cause  of  a  room  not  heating. 

A  fireplace  is  a  very  good  form  of  foul-air  flue,  and  if  the  house 
has  several  fireplaces  no  other  foul-air  flues  are  necessary.  If  sev- 
eral rooms  open  into  one  in  which  there  is  a  fireplace  this  is  generally 
sufficient  for  all  the  rooms.  All  fireplaces  should  have  dampers  so 
as  to  assure  positive  regulation  as  a  vent  flue. 

Cracks  around  the  windows  and  doors  often  serve  to  allow  air  to 
escape,  but  not  if  they  are  on  the  windward  side.  Sometimes  it  is 
well  to  provide  either  a  recirculating  duct  or  foul-air  flues  in  the 
inside  partitions.  The  foul-air  registers  are  then  placed  at  the  base- 
board, for  the  hot  air  enters  the  room  opposite  the  windows,  rises 
to  the  ceiling,  and  passes  along  it  to  the  windows,  where  it  is  cooled, 
drops  to  the  floor,  and  passes  along  it  to  the  foul-air  register.  The 
hot-air  register  should  be  so  located  with  respect  to  the  foul-air  return 
register  that  there  will  be  no  danger  of  the  hot  air  passing  directly  to 
the  return-air  flue. 

A  return  flue  should  not  be  placed  in  the  bathroom,  kitchen,  or 
bedrooms  on  account  of  the  danger  of  recirculating  undesirable  air 
from  the  first  two ;  it  might  possibly  be  the  means  of  scattering  dis- 
ease germs  over  the  house.  It  is  well  to  install  in  the  bathroom  and 
kitchen,  vents  to  the  outside  air  which  can  be  opened  or  closed.  A 
cheap  foul-air  flue  can  be  made  by  placing  a  register  in  the  baseboard 
opening  into  the  space  between  the  studding  that  is  open  to  the  attic ; 
then  the  air  may  be  discharged  from  the  attic  through  a  ventilator 
placed  on  the  roof.    Such  a  ventilating  flue  placed  in  the  kitchen 
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should  be  located  near  the  ceiling  so  as  to  carry  off  the  fumes  and 
odors  from  the  cook  stove.  To  secure  positive  action,  the  vent  flue 
from  the  kitchen  and  bath  should  be  built  within  the  chimney,  so  that 
the  heat  from  the  smoke  pipe  will  assure  it  a  draft.  Care  should  be 
taken  not  to  connect  two  rooms  to  the  same  studding  space.  WheFC 
the  slight  additional  cost  need  not  be  considered  it  is  b^ter  to  con- 
nect  each  flue  separately  with  the  ventilator. 

Where  residences  are  heated  by  means  of  warm-air  furnaces  con- 
siderable saving  in  fuel  is  possible  by  means  of  a  recirculating  duct. 
Separate  ducts  from  each  room  except  those  likely  to  contain  ob- 
noxious gases  may  be  installed  so  as  to  empty  into  a  larger  one  which 
discharges  into  the  cold-air  shoe  at  the  base  of  the  furnace  or  into  the 
cold-air  duct  between  the  outside  opening  and  the  cold-air  pit.  A 
more  common  method  is  to  build  one  large  recirculating  register  in 
the  lower  hallway,  either  in  the  floor  or  wall,  through  which  all  the 
air  within  the  house  may  be  led  back  to  the  furnace.  The  saving  in 
fuel  consumed  is  directly  proportional  to  the  comparative  volume 
and  temperature  of  this  air  to  the  total  quantity  delivered  into  the 
rooms  for  heating  purposes.  All  recirculating  ducts  should  have 
dampers  where  they  enter  the  unheated  air-supply  chamber. 
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1%  yrODElRN  heating  equipment  is  now  used  in 
^^-^  many  farm  homes.  A  large  proportion  of 
these  installations  are  burning  more  fuel  than  they 
should  or  are  not  heating  the  house  satisfactorily. 
This  may  be  due  to  the  selection  of  a  plant  of  the 
wrong  design,  size,  or  type,  faulty  installation,  poor 
operation,  or  to  loose-fitting  doors  and  windows.  In 
this  bulletin  the  requirements  that  should  be  met  in 
order  to  heat  the  home  satisfactorily  are  discussed 
and  advice  is  given  concerning  the  selection,  installa- 
tion, and  operation  of  home  heating  plants. 
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REQUIREMENTS  FOR  SATISFACTORY  HEATING 

THE  satisfactory  and  efficient  heating  of  homes  requires,  first, 
that  the  chimney  flue  be  of  the  proper  size  and  in  the  proper 
place ;  second,  that  a  proper  heating  equipment  be  installed  correctly ; 
third,  that  the  plant  be  understood  thoroughly  and  operated  in  a 
maimer  to  give  the  maximum  return  from  the  fuel  consumed ;  fourth, 
that  the  house  construction  be  so  tight  that  heat  is  confined  within 
and  cold  air  kept  out ;  fifth,  that  the  air  be  kept  humidified  as  near 
to  the  correct  degree  as  possible;  and,  sixth,  that  fresh  air  be  ad- 
mitted either  continuously  or  from  time  to  time  in  sufficient  quantity 
to  obtain  satisfactory  ventilation. 

Atmospheric  concutions  in  our  homes  are  seldom  maintained  as 
they  should  be.  Houses  are  often  overheated.  In  most  cases  practi- 
cally no  thought  is  given  to  humidity  or  to  air  moistening.  Physi- 
cians insist  that  an  overheated  house  is  unhealthy,  and  that  colds, 
sore  throats,  and  coughs  frequently  may  be  attributed  to  continually 
breathing  air  having  too  low  a  moisture  content. 

To  overheat  a  house  is  a  wasteful  practice.  It  means  the  consump- 
tion of  more  fuel  than  is  necessary.  In  certain  sections  of  our 
country  climatic  conditions  often  change  rapidly  from  extremes  of 
heat  to  extremes  of  cold.  Under  such  conditions  one  can  not  be  too 
well  versed  in  the  characteristics  of  his  heating  system.  While  this 
bulletin  applies  particularly  to  homes  heated  by  warm-air,  hot-water, 
or  steam  plants,  many  of  the  suggestions  apply  equally  well  where 
stoves  are  used.^ 

THE  CHIMNEY  FLUE  « 

Chimneys  defective  in  construction  or  badly  located  cause  many 
failures  oi  heating  systems.     Air  passes  up  the  chimney  flue  with  a 

*  Department  of  Agriculture  Circular  405,  The  Domestic  Oil  Burner,  contains  Infor- 
mation on  the  application  of  the  oil  burner  to  such  heatinj?  plants. 

«  Farmers'  Bulletin  No.  1230,  Chimneys  and  Fireplnc'S,  will  be  of  interest  to  those  about 
to  build  and  to  those  whose  heating  plants  are  un8ati**factory. 
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spiral  movement ;  therefore  a  roimd,  smooth  flue  is  preferable  because 
it  offers  less  resistance  to  the  upward  passage  of  the  gases.  For  sfcruc- 
tural  reasons  and  because  of  the  increased  cost  it  is  not  nearly  so 
common  as  the  square  or  rectangular  flue.  The  square  is  m^ferable 
to^  the  rectangular.  Many  chimney  flues  are  not  lined.  That  is  a 
mistake.  The  first  cost  of  a  lined  flue  is  greater,  but  the  b^iefit  is  not 
only  better  furnace  operation  but  continual  fuel  savings;  moreover, 
the  danger  of  fire  is  lessened. 

The  most  eflScient  chimney,  as  far  as  draft  is  concerned,  is  one  built 
perfectly  straight  from  the  bottom  up  with  a  round  or  nearly  round 
flue,  lined  with  tile  or  having  the  interior  surface  made  smooth  by 
other  means.  There  is  no  advantage  in  tapering  the  inside  toward 
the  top.  The  cross  section  and  height  are  determming  factors  of  effi- 
cient service.  The  transverse  area  must  be  suflScient  to  pass  the  vol- 
ume of  air  required  to  bum  the  fuel  properly,  and  the  height  must  be 
great  enough  to  produce  sufficient  draft  and  insure  against  inter- 
ference by  adjoining  buildings  or  projections  of  the  same  building.  ' 

In  a  square  or  rectangular  chimney  the  corners  are  dead.  The 
effective  area  in  square  flues  is  85  to  90  per  cent,  and  in  rectangidar 
flues  about  75  per  cent. 

The  size  of  nue  required  for  warm-air  furnaces  and  heating  boilers 
depends  upon  the  size  of  heating  unit  and  somewhat  upon  the  kind  of 
fuel  burned.  In  planning  new  or  remodeling  old  installations,  it  is 
best  to  determine  the  size  of  smoke  outlet  of  the  heater  required  and 
then  provide  a  flue  which  is  at  least  equal  in  area.  The  recommenda- 
tions of  the  manufacturers  of  furnaces  as  to  area  and  height  of  flue 
are  generally  reliable.  No  furnace  or  heater  flue  should  be  less  than 
8  inches,  inside  diameter^  round  lining;  8^  by  8^  inches,  outside 
dimensions,  rectangular  Iming;  or  8  by  12  inches,  inside  dimensions, 
unlined. 

SELECTION  AND  INSTALLATION  OF  HEATING  EQUIPMENT 

The  selection  of  the  system  to  be  purchased  should  be  made  with 
the  greatest  care  and  only  after  a  thorough  investigation  of  *  its 
suitability  to  the  house  for  which  it  is  intend^. 

The  term  "  efficiency  "  applied  to  the  maintenance  of  inside  tempera- 
tures or  to  economy  of  operation  of  house-heating  equipment  may  be 
misleading.  All  heat  energy  made  available  by  a  heating  apparatus 
is  ultimately  transmitted  to  the  outer  air.  The  walls  of  the  building, 
the  windows,  doors,  etc.,  interpose  resistance  between  the  heated 
space  and  the  outer  air.  If  these  are  good  insulators  of  heat  then 
the  resistance  is  relatively  high,  and  a  higher  temperature  will  be 
maintained  in  the  room  with  the  same  flow  or  radiation  of  heat  than 
if  they  were  poor  insulators,  hence  the  efficiency  of  heating  equip- 
ment can  be  but  relative. 

Consequently,  the  heating  plant  with  highest  efficiency  for  a  par- 
ticular house  must  be  judged  by  service  to  the  owner.  It  will  l)e 
the  plant  that  gives  the  best  service  at  the  least  cost  As  individual 
demands  and  requirements  differ,  so  opinions  of  users  as  to  r^ults 
from  different  plants  will  differ.  Adequate  service  is  the  first  requi- 
site. If  several  will  give  this,  then  the  selection  depends  largjely  upon 
the  comparative  cost.    If  the  cost  does  not  affect  the  selection,  then 
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reliability  and  convenience  of  oi>eration  should  be  the  determining 
factors. 

Do  not  rely  upon  the  judgment,  opinion,  or  exi>erience  of  any  one 
person  unless  that  person  is  familiar  witn  all  equipments  and  un- 
biased. Talk  with  owners  of  different  plants,  learn  the  disadvan- 
tages of  their  installation,  and  find  out  whether  all  the  rooms  are 
heated  satisfactorily.  If  they  are  not,  try  to  find  out  whether  the 
fault  lies  in  the  unsuitability  of  the  apparatus  to  the  particular  house 
or  to  improper  installation  or  poor  operation.  If  tne  owner  seems 
satisfied,  before  you  decide  on  similar  equipment,  assure  yourself 
before  placing  the  contract  either  that  the  plan  of  vour  house  is 
essentially  the  same  or  that  the  system  can  give  satisfactory  results 
with  either  type  of  construction. 

THE  HEATER 

After  deciding  ori  the  type  of  apparatus  be  sure  that  the  heater  is 
of  sufficient  size  to  heat  the  building  easily  in  the  coldest  weather. 
Consider  service  above  price  and  appearance.  Make  a  selection  based 
on  reputation,  economy  of  fuel,  and  attention  required  for  operation. 
Examine  the  joints  to  see  that  proper  provision  has  been  made  for 
contraction  and  expansion,  see  that  the  castings  are  well  made,  free 
from  large  blowholes,  cracks,  or  other  imperfections.  Inquire  whether 
the  manufacturer  is  reputed  a  maker  of  good  heaters. 

INSTALLATION 

The  best  and  highest-priced  heater  improperlv  installed  may  give 
less  satisfactory  results  than  the  poorest  and  cheapest  properly  in- 
stalled. Therefore  consider  well  the  competency  of  the  man  who 
is  to  do  the  work.  He  should  have  had  experience  in  putting  in  simi- 
lar equipment,  should  be  in  touch  with  the  manufacturer  directly  or 
through  a  representative;  above  all  a  man  who  takes  pride  in  doing 
good  work.  Having  made  a  wise  selection,  realize  that  it  is  the  busi- 
ness of  the  contractor  to  put  in  a  successful  plant  and  to  his  interest. 
Therefore  do  not  dictate  to  him  unless  you  are  prepared  to  assume 
resix>nsibility  for  the  result.  If  locations  which  he  proposes  do  not 
agree  with  your  wishes,  make  sure  that  your  choice  will  not  affect 
the  results. 

Heating  contractors  expect  to  guarantee  that  tJie  apparatus  will 
heat  certain  rooms  to  a  definite  temperature  under  specified  outside 
conditions.    The  purchaser  should  asK  for  such  a  guaranty. 

UNDERSTANDING  THE  HEATER  AND  OPERATING  IT  INTELLIGENTLY 

To  warm  a  house  at  low  cost  the  characteristics  of  the  heater  must 
be  understood  and  it  must  be  operated  intelligently.  Some  mechani- 
cal apparatus  may  be  almost  wholly  automatic  in  its  action,  but  a 
domestic  heating  apparatus  is  not  in  this  class.  Its  action  must  be 
controlled  and  its  functions  to  some  extent  directed.  All  persons  ckn 
not  be  expected  to  understand  the  technical  details  of  heating  prob- 
lems, but  it  is  in  the  interest  of  every  owner  to  become  as  familiar 
as  possible  with  the  operation  of  the  heating  plant  upon  which  he 
depends  during  the  winter  months. 
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It  is  not  enough  to  install  a  heater,  fill  the  bins  with  coal,  and 
then  expect  it  to  do  the  business.  Nor  can  economy  be  practiced  and 
proper  temperatures  be  maintained  if  a  servant  that  has  no  interest 
m  tne  annual  coal  bill  be  given  free  rein. 

Waste  should  be  eliminated.  The  heat  locked  up  in  every  pomid 
of  coal  that  goes  into  a  heater  should  be  extracted.  The  asn  can 
sljould  contain  no  combustible.  If  it  is  possible  with  a  certain  coal 
consumption  to  maintain  a  comfortable  temperature,  to  bum  more 
is  extravagance  and  waste.  The  average  house  owner  bums  too 
much  coal,  principally  because  he  does  not  know  how  to  regulate  his 
heater. 

Heaters  should  be  studied  in  relation  to  the  work  that  they  are  to 
do.    Every  owner  should  know  how  to  regulate  his  furnace  so  as  to 

make  it  follow  the 
changes  in  the  out- 
side temperature. 

REGULATING   DAMPKSS 

In    Figure    1    the 
common  location  of 
dampers  and  checks 
is  shown.    While  the 
illustration  shows  a 
warm-air  furnace,  the 
foUovring     explana- 
tion of   the   use   of 
dampers     applies 
equally  well  to  any 
type.    Four  dampers 
should  be  provided. 
They  are  customarily 
referred    to    as    thSe 
draft     damper^    the 
check  damper,  ihe 
feed-door  damper, 
and   the   smoke-pipe 
damper.     The  draft 
damper  is  generally  a  lift  door  or  slide  in  the  ash-pit  door  through 
which  nearly  all  the  air  that  makes  the  fire  burn  is  admitted.    The 
check  damper  is  usually  located  at  some  point  in  the  smoke  pipe,  not 
necessarily  as  shown  in  Figure  1.    By  opening  this  damper,  cold  air 
is  admitted  into  the  smoke  pipe,  interfering  with  the  chimney  draft, 
and  retarding  the  burning  of  the  fuel  in  the  heater.    This  damper 
should  be  closed  tight  when  fresh  coal  is  added  to  the  tire.    It  is 
convenient  to  have  a  chain  connected  to  it  and  run  through  the  floor 
above,  so  that  it  may  be  operated  without  making  a  trip  below, 
though  with  this  arrangement  inspection  of  the  condition  of  the  fire  is 
impossible  and  there  is  the  chance  that  it  will  not  receive  the  attention 
it  should.    The  feed-door  damper,  consisting  of  a  slide  in  the  feed 
door,  is  of  more  impottance  than  is  usually  supposed ;  through  it  cold 
air  is  admitted  directly  over  the  fire;  if  opened  wide  it  acts  as  a  check, 
similar  to  the  check  damper ;  if  the  opening  is  properly  regulated  it 


Check  Damper      T 
Smoke  Pipe  Damper 

Feed  Door  Dampi 
Ash  Pit  Draft  Dami 


Fio.  1. — ^Location  of  furnace  dampers 
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admits  just  sufficient  air  to  supplement  that  admitted  through  tlie 
draft  damper,  causing  more  perfect  combustion  of  the  fuel.  The 
fourth  damper,  known  as  the  smoke-pipe  damper,  is  particularly 
valuable  for  a  chimney  with  an  exceptionally  strong  draft,  as  it  gives 
more  eflFective  control  tl^n  can  be  obtained  with  a  check  damper  only, 
in  windy  weather  or  at  night;  this  damper  is  frequently  omitted, 
sometimes  without  detriment,  but  it  is  best  that  it  be  provided,  and 
it  should  always  be  placed  between  the  furnace  and  the  check  damper 
and  never  between  the  check  damper  and  the  chimney  flue. 

Another  damper,  known  as  the  hot-blast  damper,  is  provided  for 
soft-coal  furnaces.  This  draft  opening  connects  with  an  independent 
air  chamber  for  admitting  heated  air  above  the  fire.  Its  function  is 
essentially  the  same  as  that  of  the  feed-door  damper,  differing  from 
it  only  in  eirtent. 

OPERATING  DAMPERS 

When  a  fire  is  to  be  started,  after  preparing  the  firepot  with  light 
material  and  placing  a  little  heavier  wood  on  top,  open  the  draft 
damper  wide,  close  the  check  and  the  feed-door  dampers,  and  set 
the  smoke-pipe  damper  so  that  the  wood  fire  bums  briskly  but  not 
too  fast.  Wnen  the  wood  is  burning  thoroughly  throw  on  coal, 
spreading  it  well  over  the  burning  mass  of  wood.  Do  not  put  on  too 
much  coal  at  one  time.  See  that  the  fire  continues  to  bum  well.  If 
blue  flames  are  noticed  sprouting  up  over  the  coal  when  the  feed  door 
is  opened,  then  open  the  feed-door  damper  to  admit  additional  air 
to  burn  the  gases  that  are  being  given  off  from  the  coal.  When  the 
blue  flames  disappear  close  the  feed-door  damper  and  permit  the 
fire  to  bum  up  until  the  temperature  of  the  house  has  about  reached 
that  desired.  Then  close  the  draft  damper  and  open  the  check 
damper  until  the  fire  seems  to  stand  still.  It  may  be  found  necessary 
to  keep  the  draft  damper  slightly  open.  The  owner  should  experi- 
ment with  these  two  dampers  to  determine  just  how  far  each  should 
be  opened  to  hold  the  fire  so  that  the  desired  temperature  is  main- 
tained in  the  rooms. 

When  the  fire  is  to  be  closed  down  for  the  night,  after  having 
thrown  on  fresh  coal  or  banking  cinders,  close  the  check  damper  and 
open  the  draft  damper,  allowing  them  to  remain  so  until  gases  cease  to 
be  given  off,  indicated  by  the  disappearance  of  blue  flames  over  the 
coals;  then  close  the  drait  damper  and  open  the  check  and  the  feed- 
door  dampers.  Sometimes  it  may  be  advisable  to  close  the  smoke- 
{)ipe  damper  completely.  This  must  be  determined  for  each  instal- 
ation,  as  it  is  dei>endent  upon  the  chimney  draft  and  the  weather. 
There  is  another  factor  that  affects  the  damper  operation.  Dif- 
ferent kinds  or  grades  of  coal  require  different  quantities  of  air  for 
combustion,  and  conseauently  a  damper  must  be  opened  just  wide 
enough  to  bum  the  coal  most  economically. 

SELECTION   OP   FUEL 

Let  it  not  be  assumed  that  one  grade  of  coal  will  be  as  satisfactory 
as  any  other.  The  best  fuel,  that  which  will  require  the  least  atten- 
tion in  burning,  will  be  the  most  economical  and  will  give  the  greatest 
satisfaction.     Sometimes  poorer  coal  may  have  to  be  used,  as  was  the 
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case  in  many  domestic  heating  systems  during  the  war,  whwi  trans- 
portation problems  compelled  the  use  of  poorer  grades. 

Fuels  for  house-heating  purposes  may  be  mentioned  in  the  order 
of  their  desirability  as  lollows:  (1)  Anthracite  coal  in  sizes  com- 
monly known  as  pea,  buckwheat,  chestnut,  #>ve,  egg,  and  furnace; 
(2)  gas-retort  or  metallurgical  coke  in  pieces  one-half  inch  to  B 
inches  through;  (3)  coal  briquettes,  2  to  3  inches  in  diameter;  (4) 
screened  Pocahontas  (semibituminous)  coal,  over  one-quartwr  inch 
and  up  to  3  or  4  inches  in  diameter;  (5)  sized  bituminous  coal  in 
pieces  one-half,  to  3  inches  across.  Although  a  good  grade  of  hard 
coal  is  generally  considered  to  be  preferable  to  any  other  fuel  for 
house-heating  furnaces,  coke  may  often  be  found  to  be  more  satis- 
factory than  the  grade  of  hard  coal  obtainable.  The  smallest  size  of 
coke,  known  as  No.  2  nut,  running  from  one-half  inch  to  2  inches, 
frequently  may  be  purchased  at  a  price  below  that  asked  for  the 
usual  furnace  sizes,  because  of  the  popular  impression  that  it  can  not 
be  burned  successfully  on  ordinaiy  furnace  grates.  Investigations 
have  shown  this  size  oi  coke  to  be  very  satisfactory  for  heating  houses 
and  stores.  A  larger  size  does  not  lie  so  closely,  and  therefore  fre- 
quently bums,  too  fast,  requiring  more  frequent  firing.  It  is  gen- 
erally thought  that  this  smaller  coke  is  subject  to  heavy  leakage 
through  the  grate  bars  into  the  ash  pit.  Excessive  shakmg  would 
probably  produce  this  result,  but  a  coke  fire  requires  less  shaking  of 
the  grate  than  a  coal  fire.  In  ordinary  weather  one  taking  a  day, 
preferably  in  the  morning,  is  all  that  will  be  necessary.  In  very  cold 
weather  the  grate  may  have  to  be  shaken  before  firing.  Better  re- 
sults are  obtained  with  little  shaking,  and  the  fire  should  never  be 
shaken  so  much  that  pieces  of  hot  coke  fall  into  the  ash  pit.  There- 
fore, as  soon  as  sparks  appear  in  the  ash  pit,  stop  shafcng.  Some 
who  have  burned  coke  for  years  claim  better  fesults  from  leaving  a 
layer  of  ashes  1  to  2  inches  thick  on  the  grate  all  the  time.  The 
asnes  check  the  draft  and  keep  the  hot  coke  from  coming  in  contact 
with  the  grate.  Although  this  size  of  coke  clinkers  rather  freely, 
the  clinker  is  soft  and  quickly  breaks  up.  Clinkers  should  be  re- 
moved while  the  fire  is  hot  and  before  fresh  fuel  is  put  on,  because 
under  such  conditions  the  ignited  coke  in  the  fire  pot  is  in  a  semi- 
plastic  state  and  when  distributed  by  the  removal  of  the  clinkers 
merely  settles  down  in  the  grate  without  falling  through. 

ATTENTION   TO    THE    FIRE 

Generally  speaking,  comparatively  little  attenti<Mi  is  given  the  fires 
in  house-heating  equipment.  In  some  cases  the  fire  is  permitted  to 
vary  from  one  extreme  to  the  other.  No  attention  is  paid  to  it  until 
the  house  becomes  uncomfortably  cold  or  too  hot.  It  should  receive 
attention  at  regular  intervals.  Usually  the  man  of  the  house  will  r 
attend  to  it  early  in  the  morning,  late  in  the  afternoon,  and  just,' 
before  retiring  with  more  or  less  regularity.  This  enables  him  to 
study  his  fire  and  fuel  and  perhaps  to  judge  the  relative  merits  of 
different  fuels  used,  providing  he  realizes  tnat  only  by  actual  trial 
in  his  particular  furnace  under  conditions  of  customary  usage  can 
he  learn  which  fuel  is  best  suited  for  his  requirements. 

It  is  impossible  to  state  how  often  a  fire  should  receive  attention 
without  knowing  the  actual  conditions.     The  type  of  heating  system 


Digiti 


zed  by  Google 


OPERATING   A   HOME   HEATING   PLANT  7 

has  much  to  do  with  it.    No  definite  rule  can  be  laid  down  that  will 
apply  satisfactorily  in  all  cases.     Thus  the  attention  given  to  the 
fire  will  govern  materially  the  fuel  to  be  used.    It  is  well  for  every 
individual  to  devote  the  first  heating  season  after  installing  a  heating 
system  to  a  study  of  fuels  and  their  burning  in  his  particular  heater. 
Buy  at  least  two  kinds 
of  coal  at  one  time  and 
experiment   with   each 
separately    and    mixed 
in  varying  proportions. 
Note    their    burning 
qualities,  whether  they 
catch  quickly,  how 
much  ash  is  left,  and 
what  the  condition  of 
the  ash  is,  whether  one 
size  filters  through 
the    grates    unburned, 
whether  another  forms 
clinkers  that  are  diffi- 
cult to  remove  or  fuses 
and  forms  a  crust  that 

interferes  with  the 
draft.  An  intelligent 
owner  will  soon  be  able 
to  tell  the  kind  of  fuel 

best  suited  to  his  con- 
ditions   and    can   then 

buy  accordingly. 
A  fire  should  not  be 

shaken     down     more 

than  three  times  a  day. 

Generally    twice    will 

be  found  sufficient — in 

the  morning  and  in  the 

late  afternoon.    Unless 

the  fire  has  been  burn- 
ing hard  continuously, 

and  fresh  coal  has  been 

fed   to   it   at   frequent 

intervals,    care   should 

be  taken  not  to  shake 

too    much.      Do    not 

shake       live       coals 

through  the  grate.    In 

mild    weather    let    an 

accumulation  of  ashes 

remain  on  the  grate.     Never  leave  ashes  imder  the  grate  in  the  ash 

pit,  but  clean  out  immediately  after  shaking.    The  volume  of  the 

ash  pit  is  designed  to  permit  enough  air  to  pass  into  and  through 

it  to  burn  the  niel  properly  and  at  the  same  time  keep  the  grate  bars 

38220—28 2 


Fio.   2.^ 


Grate  bars  warped  and  bent,  due  to  allowing 
ashes  to  accumulate  in  the  ash  pit 
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cool  enough  to  prevent  injury  from  overheating.  If  ashes  are  allowed 
to  remain  in  the  ash  pit  they  prevent  necessary  air  circulation,  hinder 
combustion,  and  cause  damage  to  the  grates.  Figure  2  shows  a  set  of 
grate  bars  removed  from  a  furnace  in  which  ashes  had  been  allowed 
to  accumulate. 

Do  not  shake  down  a  fire  until  it  has  had  time  to  catch.  When 
first  attending  the  fire  in  the  morning  it  is  well  to  open  the  smoke-pipe 
draft  damper  and  the  ash-pit  draft  damper,  throw  on  a  little  ftesh 
coal,  and  allow  it  to  catch  well.  When  it  is  glowing,  or,  if  Dne  is  in  a 
hurry,  after  the  blue  flames  have  stopped  flickering  through  the  fresh 
coal,  shake  the  grate  back  and  forth  with  a  short,  quick  movement 
Do  not  turn  the  grates  completely  over  unless  it  is  necessary  to  remove 
a  large  clinker.  As  soon  as  the  first  bright  spot  is  seen  through  the 
grate,  stop  shaking  and  clean  out  the  ashes,  sprinkling  them  if  pos- 
sible before  handlmg.  A  small  watering  pot  kept  near  the  furnace 
assists  materially  in  keeping  down  dust. 

Disturbing  the  fire  by  poking  or  upturning  is  advised  against 
wherever  it  will  catch  up  and  bum  properly  if  given  time.  There 
are  occasions,  however,  when  it  becomes  absolutely  necessary  to  ii» 
a  poker.  Caking  or  fusing  coal  demands  attention  to  prevent  the 
formation  of  a  fused  noncombustible  mass  directly  over  the  grate. 

WEATHER-TIGHT  HOUSES  ESSENTIAL  TO  ECONOMICAL  OPERATION 
OF  A  HEATING  PLANT 

WINDOW    AND    DOOR   LEAKAGE 

A  change  of  air  in  all  occupied  rooms  is  essential  to  health.  In 
residences  one  complete  change  an  hour  is  usually  considered  ade- 
quate, and  calculations  are  so  figured.  Under  conditions  of  moderate 
temperature,  and  wind  the  air  change  through  window  and  door 
cracks,  in  houses  of  ordinary  construction,  is  not  objeetiixiable. 
Neither  does  it  materially  affect  the  operation  of  the  heating  plant 
But  when  a  wind  of  25  to  60  miles  an  hour  often  causes  as  many  as 
five  air  changes  per  hour,  the  atmosphere  in  the  rooms,  especially  on 
the  windward  side,  may  be  several  degrees  below  that  usually  main- 
tained; then  it  is  that  the  heating  plant  is  often  taxed  beyond  its 
capacity.  Some  rooms  possibly  are  then  closed  off  from  the  rest  of 
the  house,  and  an  attempt  is  made  to  throw  a  maximum  quantity  of 
heat  into  one  or  two  rooms.  Remedies  are  numerous;  the  following 
may  be  mentioned :  (1)  Storm  sash;  (2)  wood  and  felt  weather  strip- 
ping; (3)  strip  feltmg;  (4)  metal  weather  stripping;  (5)  calking 
compoimds. 

8TOBM  SASH 

Storm  sash  provide  an  air  space  between  the  two  layers  of  glass. 
This  air  space  has  an  insulating  value  which  reduces  the  effect  of  the 
cold  outside  air  both  as  regards  chilling  the  heated  air  in  contact  with 
the  glass  and  leakage  around  the  inner  sash.  Popular  and  useful  as 
they  are,  many  persons  nevertheless  object  to  their  unsightliness.  If 
fixed,  the  value  of  the  window  for  ventilation  is  lost;  but  the  sash 
should  be  as  air-tight  as  possible  when  completely  closed.     A  home- 
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built  one  that  permits  opening  at  either  the  top  or  the  bottom  on  a 
warm  winter  day  is  shown  in  Figure  3. 

WOOD    AND   FELT    WEATHER    STRIPPING 

Wood  and  felt  weather  stripping - 
when  put  on  properly  aids  materially 
in  keeping  out  cold  air.  It  should  be 
applied  on  the  outside  at  the  opening  be- 
tween window  sash  and  frame  for  the 
upper  sash,  and  usually  to  better  advan- 
tage on  the  inside  for  the  lower  sash. 
When  applied  to  windows  or  doors  the 
felt  should  be  placed  in  such  close  con- 
tact that  more  than  ordinary  effort  is  re- 
quired to  move  the  window  sash  and  that 
the  door  must  be  pushed  hard  in  order 
to  lock  it.  Wood  and  felt  stripping  may 
also   be   used   between   the   frame    and 


Si  3^~Home-built  storm  windows.  By  constructing  the  outer  window  in  two  parts  and 
mn^inK  them  in  the  middle,  rooms  may  bo  ventflated  from  above  or  below.  Felt  is 
tacked  to  the  inner  and  side  surfaces  In  order  to  make  a  tight  Joint,  and  the  sections 
are  held  in  place  by  screw  hooks  and  eyes  on  each  side 

wall  where  the  wall  line  is  not  too  irregular  to  completely  close  any 
crack  there.  Placed  at  the  bottom  of  outside  doors,  wood  and  felt 
stripping  aids  materially  in  reducing  drafts  along  the  floor,  a  frequent 
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source  of  colds  in  young  children.  The  stripping  should  be  attached 
to  the  outside  of  doors  opening  inward.  Drafts  under  interior  door? 
may  be  stopped  in  a  similar  manner.  When  first  applied  this  strip- 
ping is  highly  efficient,  but  mav  not  long  remain  so.  It  tends  to 
loosen  from  sliding  sashes,  while  continual  opening  and  closing  of 
doors  bends  the  felt  back  and  forth,  reducing  the  stiffness,  so  that  it 
fails  to  close  the  crack  completely.  To  secure  the  best  results  from  it? 
use  on  sliding  surfaces,  it  should  be  reapplied  every  year,  while  that 
used  on  the  bottoms  or  doors  should  be  inspected  and  reset  when  it 
becomes  less  efficient.  Manjr  object  to  its  unsightliness  whether  it  be 
put  on  the  inside  or  the  outside. 

STRIP  FELTING 

Strip  felting  may  be  used  like  the  wood  and  felt  stripping.  If 
the  wall  line  adjoining  the  window  or  door  frame  is  irregular,  the 
crack  may  be  closed  satisfactorily  with  strip  felt.  It  may  oe  forced 
in  until  it  is  flush.  This  afforos  a  more  sightly  appearance  than 
where  wood  and  felt  stripping  is  used.  As  a  temporary  expedient 
during  short  periods  of  hi^  winds  and  low  temperatures,  strip  felt- 
ing may  be  used  on  the  inside  of  all  windows  to  close  cracks  by  tack- 
ing it  around  the  frame  so  that  it  rests  against  the  sash.  Thumb  tacks 
mar  less  than  carpet  tacks  and  are  more  easily  removed.  Stripes  of 
this  felt  on  the  sill  where  the  lower  sash  rests,  at  the  top  where  the 
upper  sash  closes,  and  along  the  meeting  rail  aid  materially.  It  can 
also  be  used  to  close  cracks  under  doors.  Note  the  door  shown  in 
Figure  4.  At  A  strip  felting  was  tacked  to  the  frame  and  then 
wedged  between  the  brickwork  and  door  framing.  Ordinary  wood 
and  felt  weather  stripping  was  nailed  to  the  frame,  so  that  when  the 
door  is  closed  no  crack  is  left.  To  close  the  crack  at  the  bottom,  two 
sides  of  a  strip  of  wood  about  1  inch  square  were  covered  with  felt 
and  the  strip  was  placed  as  shown  at  C,  Figure  4,  and  held  by  a  small 
angle  iron  and  screws  on  each  side.  In  the  above  manner  all  cracks 
around  this  door  were  so  effectively  closed  that  no  water  leaked  into 
the  cellar  when  it  stood  12  inches  deep  in  the  areaway  outside  during 
a  heavy  downpour.  This  method  of  closing  the  crack  under  the  door 
may  be  condemned  by  some  on  the  score  that  it  forms  a  stumbling 
block.  While  strip  felting  may  be  used  to  advantage  and  in  some 
instances  in  a  more  or  less  permanent  fashion,  yet  it  must  in  general 
be  considered  a  temporary  expedient.  Its  unsightly  appearance 
and  the  tack  holes  that  are  left  are  disadvantages. 

METAL  WEATHEB  STEIPPINO 

Metal  weather  stripping  has  shown  itself  a  very  efficient  means  of 
reducing  crack  leakage  and  thus  a  material  aid  m  making  a  house 
weather  tight.  It  is  now  obtainable  in  a  variety  of  forms.  To  in- 
stall it  the  window  sash  must  be  removed  and  grooves  cut  to  receive 
the  metal  strips.  When  the  work  is  properly  done  most  of  the  strip- 
ping is  hidden  and  the  exposed  pad;  has  a  neat  appearance.  The 
work  is  usually  done  by  an  experienced  workman,  although  handy 
men  sometimes  buy  the  stripping  and  install  it  themselves.  Metal 
weather  stripping  should  be  permanent;  it  should  allow  easy  move- 
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ment  of  sashes  and  at  the  same 
time  effectually  prevent  the  pas- 
sage of  air.  Atmospheric  condi- 
tions causing  swelling  or  shrink- 
age of  frames  should  have  no  ap- 
preciable effect  upon  its  behavior. 
uTiile  beneficial  results  from  it  are 
recognized,  the  greater  cost  limits 
its  use. 

CALKING  MATERIALS 

Calking  compounds  are  used  to 
insure  against  air  leakage  between 
the  window  or  door  frames  and 
the  stone,  brick,  or  concrete  of 
the  building.  Temperature,  mois- 
ture, and  indeterminate  causes 
make  for  expansion,  contraction, 
and  settling.  A  joint  of  cement, 
mortar,  or  other  solid  material  is 
hardly  practical.  The  space  may 
be  closed  with  oakum  or  other 
calking  material  forced  into  the 
opening.  A  good  calking  com- 
pound for  this  use  should  have 
the  property  of  expanding  as  the 
crevice  widens  and  contracting  as 
the  crevice  narroAvs. 

LEAKY  FLOORS  WASTE  HEAT 

Uninsulated  floors  permit  waste 
of  heat,  and  cold  orafts  sweep 
across  them,  making  the  room  an 
unfit  place  for  anyone  to  sit. 
Cellars  are  the  best  guarantee  of 
warm  floors,  but,  if  conditions 
make  it  difficult  or  perhaps  im- 
possible to  have  a  cellar,  a  coat 
of  plaster  between  the  rough  and 
finished  flooring  will  help  to  make 
a  very  tight  and  warm  floor. 
Heavy  insulating  paper  can  be 
used  with  the  same  result,  and 
sealing  the  joints  with  lath  and 
plaster  or  wall  board  will  do. 


INSULATION    FOR    PIPES   AND    HOT-AIR 
DUCTS 

The  question  of  whether  or  not 
to  cover  the  boiler  and  exposed 
piping  in  the  basement  depends 
very  largely  upon  how  much 
warmth  in  that  part  of  the  house 


Fir..  4.— Strip  felt  and  wood  and  felt 
weal  her  stripping  usod  to  advantage  In 
clo>iug  cracks.  A  represents  folt  tacked 
so  as  to  cover  the  crack  ;  B  shows  loca- 
tion of  wood-felt  nailed  to  the  frame; 
and  ('  is  a  block  of  wood  covered  on 
two  sides  with  felt,  placed  so  as  to 
leave  no  crack  under  the  door 
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is  desired.  With  a  cellar  that  is  fairly  air-tight,  not  much  saving  in 
fuel  can  be  effected  by  covering  the  exposed  surfaces  unless  the  result- 
ing temperature  exceeds  that  desired.  Uncovered  cellar  piping  often 
results  in  a  more  comfortable  floor  temperature  of  the  rooms  directlv 
above.  Insulating  covering  for  hot-air  ducts  frequently  prpves  ad- 
vantageous. In  one  home  where  a  hot-air  duct  was  placed  against 
the  north  wall,  no  heat  could  be  obtained  from  the  register  until 
the  space  around  the  duct  was  packed  with  insulating  material. 

EFFECT   OF   CRACK   OPENINGS    IN   WINDOW    LEAKAGE 

The  clearance  between  window  sashes  and  frames  and  betweai 
doors  and  frames  varies  from  one-sixteenth  to  three  thirty-seconds 
inch ;  in  poor  construction  the  opening  may  be  as  much  as  one-eighth 
to  one- fourth  inch.  A  clearance  of  three  thirty-seconds  inch  is  quite 
usual.  With  a  wind  velocity  of  15  miles  per  hour  this  opening  of 
three  thirty-seconds  inch  would  permit  the  passage  of  about  1% 
cubic  feet  of  air  every  minute  for  every  linear  foot  of  crack  around 
the  window.  An  ordinary  double-sash  window  (36  inches  wide  by  72 
inches  high)  would  admit  about  30  cubic  feet  of  air  per  minute. 
With  one-sixteenth  inch  clearance  20  cubic  feet  per  minute  would  be 
admitted. 

The  effect  of  this  leakage  upon  the  heating  of  the  room  may  be 
serious.  A  room  10  feet  wide  by  20  feet  long,  with  a  ceiling  10  feet 
high,  contains  2,000  cubic  feet  of  air.  Assuming  that  the  longer 
side  is  exposed  to  the  north  or  west,  and  that  there  are  two  windows 
with  three  thirty-seconds  inch  clearances,  and  assuming  tJiat  the  air 
is  to  be  changed  completely  once  each  hour,  which  is  customary  for 
residential  plants,  it  would  require  2,900  heat  units  to  raise  the  tem- 

?erature  from  0°  to  70®  F.,  with  the  wind  blowing  at  15  miles  per  hour. 
'he  air  leakage  through  the  clearances  around  the  sash  would  be 
about  3,650  ciioic  feet  per  hour,  or  one  and  eight-tenths  times  the 
cubical  measurement  of  the  room.  To  heat  this  quantity  of  air  alK>ut 
5,300  heat  units  would  be  required,  or  approximately  80  per  cent 
more  than  that  required  for  one  complete  change  of  air  per  hour.  If 
the  wind  velocity  be  30  miles  per  hour,  the  leakage  would  be  doubled 
and  there  would  be  required  three  and  one-half  times  the  number  of 
heat  units  needed  for  one  complete  change  per  hour. 

The  advantage  to  be  derived  from  good  construction  lies  in  the 
comfort  had  and  in  the  fuel  saved.  More  fuel  is  invariably  con- 
sumed in  a  house  with  loosely  fitted  windows  than  in  one  where  the 
clearance  is  reduced  to  a  minimum.  Increased  fuel  consumption  is 
seldom  adequate  to  correct  faulty  construction,  particularly  on  windy 
days. 

EFFECT  OF  USING  METAL  WEATHER  STRIPPING 

As  pointed  out,  tight-fitting  windows  are  essential  if  leakage  losses 
are  to  be  kept  down.  Ordinary  felt  weather  stripping  helps  to 
reduce  this  loss.  Metal  weather  stripping  is  still  better  and  aids 
materially  toward  an  annual  saving  of  fuel.  Some  tests  have  demon- 
strated that  it  is  possible,  by  the  use  of  metal  weather  strip,  to  reduce 
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by  88  per  cent  the  leakage  through  a  one-thirty-second  inch  crack 
with  a  wind  velocity  of  15  miles  per  hour  and  by  83  per  cent  with  a 
30-niile  wind. 

The  condition  of  the  windows  in  a  building,  whether  tight,  loose, 
or  loose  enough  to  rattle,  plays  a  very  important  part  not  only  in  the 
comfort  derived  from  a  neating  plant  but  more  noticeably  in  the 
annual  cost  of  operation.  Suitable  metal  weather  stripping  fre- 
quently reduces  by  15  to  20  per  cent  the  radiation  required 

The  prevention  of  window  leakage  means  a  saving  of  heat  and  a 
lessening  of  dirt  blown  into  the  house.  In  a  certain  apartment  house, 
situated  near  a  railroad  station  in  a  large  city,  during  the  first  season 
of  its  occupancy  the  heating  system  supplied  sufficient  heat  with  a 
reasonable  economy  of  fuel,  but  smoke  and  dust  were  a  nuisance. 
Metal  weather  stripping  was  applied  before  the  aext  heating  season, 
and  as  a  result  the  temperature  of  the  rooms  was  too  high.  The 
radiating  surface  was  reduced  somewhat,  and  it  still  supplied  suffi- 
cient heat,  while  the  fuel  consumption  also  showed  a  noticeable  re- 
duction.    The  dust  nuisance  was  also  reduced  by  the  alteration. 

.    RELATIVE  HUMIDITY 

It  is  now  recognized  that  in  addition  to  maintaining  the  proper 
temperature  in  an  artificially  heated  house  another  factor  of  great 
importance  is  humidity,  or  the  moisture  that  is  present  in  the  air. 
All  air  contains  moisture  in  varying  amounts,  depending  upon  local- 
ity and  temperature. 

The  moisture-carrying  capacity  of  air  depends  on  its  temperature. 
Warm  air  has  a  much  greater  capacity  for  moisture  than  cold  air, 
although  it  may  feel  drier.  It  is  the  relation  between  the  actual 
amount  of  moisture  in  the  tfir  at  a  given  temperature  and  the  amount 
of  moisture  that  the  air  could  hold  at  that  temperature  that  causes 
it  to  feel  dry  or  moist. 

Consider  a  piece  of  cloth  held  in  a  vertical  position  and  sprinkled 
with  water.  No  water  will  drip  from  the  cloth  until  it  is  completely 
saturated^  holding  all  the  water  that  it  is  capable  of  holding.  So  it 
is  with  air.  When  the  air  is  so  laden  with  moisture  that  water  is 
deposited  in  the  form  of  dew  the  air  has  reached  the  point  of  com- 
plete saturation,  known  as  the  dew  point.  Then  the  relative  humidity 
is  100  per  cent.  If  air  contains  seven-tenths  as  much  water  as  is 
present  when  it  has  just  reached  the  dew  point,  its  relative  humidity 
is  70  per  cent.  If  a  room  having  a  temperature  of  40°  F.  with  air  at 
70  per  cent  relative  humidity  be  warmed  up  to  70°,  the  percentage 
of  saturation  decreases  with  the  increase  of  temperature,  since  the 
warmer  the  air  the  more  moisture  it  is  capable  of  holding  in  suspen- 
sion. Unless  more  moisture  is  added  as  the  temperature  is  increased 
the  i>ercentage  of  saturation  will  be  reduced,  so  that  whereas  the  air 
at  the  lower  temperature  held  seven-tenths  as  much  as  it  was  capable 
of  holding,  under  the  higher  temperature  it  holds  only  two-tenths  as 
much.    Then  its  relative  humidity  would  be  20  per  cent. 

There  is  little  doubt  but  that  in  most  dwellings  during  the  heating 
season  the  air  is  drier  than  is  best  for  health  and  comfort.  The 
relative  humidity  is  too  low.  A  room  in  which  the  air  is  properly 
humified  will  be  more  comfortable  at  a  lower  temperature  than  one 
in  which  the  moisture  content  is  too  low. 
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Our  bodies  are  cooled  by  evaporation  from  them.  If  the  body  be 
surrounded  by  very  dry  air  evaporation  will  take  place  rapidly  and 
produce  a  cooling  effect  so  that  a  person  feels  cold.  If  the  body  be 
surrounded  by  moist  air  evaporation  takes  place  more  slowly,  the  rate 
of  evaporation  is  less,  and  a  person  feels  warm  though  the  actual 
temperature  of  air  may  be  lower.  Too  much  moisture  with  heat  is 
equally  unpleasant,  producing  a  muggy  feeling,  quite  noticeable  in 
some  parts  of  the  country  where  high  humidity  with  high  tempera- 
ture prevails  for  long  periods. 

It  is  not  believed  that  any  investigations  have  proved  definitely 
what  are  the  best  conditions  as  to  temperature  and  moisture  for  our 
dwellings.  Seventy  degrees  Fahrenheit  is  generally  taken  as  the 
standard  temperature  for  living  and  other  rooms  in  which  the  occu- 
pants are  inactive,  excepting  sleeping  rooms.  It  is  thought  that  for 
this  temperature  a  humidity  between  40  and  50  per  cent  should  be 
maintained.  It  should  not  be  less  than  30  per  cent,  whereas  it  is 
probable  that  were  the  humidity  in  our  houses  tested  it  would  be 
found  usually  to  be  20  per  cent  or  lower.  That  is  as  dry  as  desert  air 
and  predisposes  persons  that  breathe  it  to  throat  and  nose  irritations. 
The  drier  the  air  the  more  difficult  it  is  to  heat  a  house  with  iL  The 
moisture  in  the  air  carries  and  retains  heat.  In  cold  weather  a 
considerable  quantity  of  moisture  is  required  if  the  humidity  is  to 
be  kept  up. 

MOISTURE  REQUIRED  TO  MAINTAIN  HUMIDITY 

Consider  an  average-sized  house  containing  a  family  of  five  per- 
sons. Each  person  requires  1,800  cubic  feet  of  air  per  hour ;  so  9,000 
cubic  feet  (5  X  1,800)  must  be  provided  for  the  occupants  every  hour. 
Cracks  around  windows  and  doors  or  the  opening  of  doors  and 
windows  are  usually  depended  upon  to  supply  the  needed  air  where 
a  steam  or  hot-water  heating  system  is  installed.  If  a  warm-air 
pipe  furnace  is  used  the  fresh-air  duct  will  take  care  of  it  If  air 
at  0°  temperature  and  70  per  cent  relative  humidity  is  intrt>duced 
into  a  house  and  heated  to  70°  F.  and  during  the  temperature  rise  no 
moisture  is  added  the  relative  humidity  will  decrease  to  about  4 
per  cent.     That  is  entirely  too  low. 

Assume  that  the  temperature  is  to  be  maintained  at  70*^  F.  and 
the  relative  hilmidity  at  40  per  cent,  which  is  not  too  high.  In  order 
that  those  values  be  kept  for  9,000  cubic  feet  per  hour  there  would 
be  required  an  evaporation  every  hour  of  roughly  one-half  gaUon  of 
water.  Not  many  existing  plants  are  capable  of  approximating  that 
quantity. 

HOW  TO  DETERMINE  HUMIDITY  IN  A  ROOM 

A  rough  practical  test  for  determining  whether  the  air  in  a  room 
is  too  dry  is  to  observe  the  inside  of  windows  on  a  cold  day.  If 
frost  forms  freely  on  the  inside  of  the  glass  there  is  no  doubt  but 
that  the  inside  air  has  sufficient  humidity.  If  there  is  no  sign  of 
frost  the  air  is  likely  too  dry. 

If  a  more  accurate  test  is  desired  it  may  be  performed  with  two 
thermometers  in  the  following  manner  Use  thermometers  that  have 
their  bulbs  completely  exposed.     Around  the  bulb  of  one  tie  a  small 
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piece  of  cheesecloth  or  other  porous  fabric  and  thoroughly  saturate 
it  with  water.  Whirl  this  wet-bulb  thermometer  around  on  the  end 
of  a  string  12  to  15  inches  long.  The  height  of  the  mercury  in  this 
thermometer  will  fall  rapidly,  owing  to  the  evaporation  of  tJie  water 
fronf  the  little  sack  surrounding  the  bulb.  The  drier  the  air  the 
faster  the  mercury  will  fall.  Alter  two  or  three  minutes,  the  wet- 
bulb  temperature  will  become  stationary.  A  reading  should  be 
taken  instantly  to  obtain  the  low  point.  The  dry-bulb  thermometer 
reading  should  be  taken  simultaneously.  Subtract  the  wet-bulb  read- 
ing from  the  dry-bulb  reading  and  refer  to  the  accompanying  table, 
from  which  a  value  for  the  relative  humidity  may  be  obtained. 

The  experiment  can  be  performed  with  one  thermometer  by  taking 
the  average  room  temperature  before  using  it  as  a  wet-bulb  ther- 
mometer. 


TO   USE    THE    TABLE 


Suppose,  with  the  dry-bulb  temperature  at  70°  F.,  that  the  wet- 
bulb  temperature  became  stationary  at  Se"".  The  difference  between 
the  two  is  14°.  Refer  to  the  table  and  follow  down  the  first  column 
on  the  left  to  70,  then  follow  the  horizontal  line  until  the  vertical 
column  14  is  reached,  and  read  the  relative  humidity,  40  per  cent. 
For  ordinary  living  rooms  with  temperatures  of  68°  or  70°  the 
relative  humidity  should  be  between  30  and  50  per  cent. 

With  the  help  of  the  table  it  should  be  an  interesting  experiment 
to  determine  the  temperature  to  be  maintained  when  the  humidity  is 
about  what  it  should  be ;  40  per  cent  might  be  taken  as  a  standard  to 
work  toward.  Very  probably  the  temperature  in  many  houses  has 
been  maintained  at  70°  and  aoove  when  it  could  be  lowered  were  the 
relative  humidity  kept  up  to  the  proper  value. 
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SUPPLYING  MOISTURE  TO   THE  AIR 

There  are  several  methods  by  which  moisture  may  be  added  to 
the  air  supply  of  a  warm-air  fumace-heatinff  system,  although  it 
is  doubtful  whether  any  at  present  are  capable  of  supplying  suf- 
ficient vapor  to  maintain  high  enough  relative  humidity  to  permit 
a  room  temperature  much  below  70°  F.  The  common  practice  of 
placing  a  small  cast-iron  receptacle,  called  the  water  pan,  in  the 
side  of  the  furnace  casing  is  but  a  feeble  effort  in  the  right  direction. 
It  is  seldom,  if  ever,  large  enough  or  has  sufficient  surface,  while  in 
manv  cases  the  pot  is  so  placed  that  no  appreciable  amount  of  water 
can  be  added  to  the  passing  air.  A  small  water  pan  set  low  down  in 
the  furnace  has  practically  no  effect.  It  should  have  a  large  area  and 
be  set  well  up  into  the  warm-air  space,  so  as  to  make  evaporution  as 
rapid  as  possible.  The  pan  should  be  heavy  enough  to  withstand 
rusting.  It  should  be  placed  over  the  combustion  chamber  with  its 
bottom  at  least  2  inches  above  the  top.  A  supply  pipe  with  ball 
stopcock  and  an  overflow  pipe  make  it  easy  to  keep  the  pan  filled 
witn  water.  With  a  pressure  water  system  automatic  control  is 
possible;  the  quantity  of  water  evaporated  increases  with  the  quan- 
tity and  temperature  of  the  air  passing  through  the  furnace,  so  that 
the  humidifying  apparatus  to  some  extent  is  self -regulating.  A  very 
effective  pan  may  be  made  by  riveting  and  soldering  a  strip  of  gal- 
vanized iron  around  the  inside  of  the  top  casing  directly  under  the 
openings  for  hot-air  leader  pipes.  The  ring  should  be  from  2  to  2^ 
inches  wide,  with  the  inside  edge  turned  up  about  three-quarters 
of  an  inch.  A  little  cup  riveted  on  the  outade  of  the  casing  with 
small  holes  drilled  through  the  casing  permits  hand  filling,  or  a 
permanent  supply  pipe  can  be  connected. 

If  there  is  a  cold-air  chamber  a  satisfactory  humidifier  may  be 
provided  by  building  a  galvanized  iron  and  wire  rack  with  two  or 
three  sloping  shelves  to  hold  crushed  coke.  Insert  a  perforated  pipe 
so  that  small  streams  of  water  will  play  upon  the  coke  on  the  t^ 
shelf  and  trickle  down  through  the  ones  below,  thus  keeping  the  coto 
contintially  wet.  A  drip  pan  at  the  bottom  connected  with  an  over- 
flow pipe  leading  to  a  drain  completes  the  apparatus.  Another 
method  is  to  spray  the  incoming  air  by  means  of  several  small  atom- 
izers arranged  in  the  cold-air  duct  with  a  proper  outlet  for  the 
overflow.  Several  commercial  humidifiers  for  spraying  the  heated 
air  as  it  leaves  the  furnace  are  also  obtainable,  v  ery  satisfactory 
humidification  has  been  secured  with  the  better  types. 

So  far  as  known  no  one  has  yet  devised  a  satisiactory  method  of 
moistening  air  in  houses  heated  by  hot  water.  Pans  which  hang  on 
the  back  of  the  radiator  are  obtainable,  but  do  not  have  a  large 
surface,  and  as  they  are  not  highly  heated  they  are  not  very  effective. 
Sheets  of  asbestos  or  blotting  paper  placed  directly  beneath  the  pans 
with  one  or  more  needle  holes  punched  in  the  bottom  adds  to  their 
effectiveness,  as  the  paper  absorbs  the  water  and  increases  the  evap- 
orating surface.  The  objection  to  this  arrangement  is  inability  to 
control  the  flow  of  water.  Wicks  or  an  apron  of  absorbent  material 
hanging  down  back  of  the  radiator  with  one  end  resting  in  the  water 
pan  will  draw  up  water  by  capillary  attraction,  and  the  air  move- 
ment around  the  radiator  will  evaporate  it  and  carry  it  off  into  the 
room. 
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Water  pans  are  little  more  effective  with  steam  than  with  hot- 
water  racfiators.  Provision  is  sometimes  made  to  discharge  steam 
slowly  into  the  room  direct  from  the  radiator.  This  proves  much 
more  effective  where  there  is  steam  pressure,  but  many  dislike  the 
noise  and  odor  of  the  escaping  steam. 

VENTILATION  REQUIREMENTS 

Air  confined  within  an  occupied  room  or  building  becomes  foul 
and  unfit  for  breathing.  Fresh  air  is  necessary  to  sustain  life. 
Ventilation  consists  in  the  natural  or  mechanical  displacement  of 
vitiated  air  by  fresh  air.  .  Complete  renewal  of  air  can  not  correctly 
be  said  to  occur  any  given  number  of  times  in  an  hour,  since  a  total 
change  does  not  actually  occur.  What  does  happen  is  that  the 
incoming  air  mixes  with  and  dilutes  the  foul  air  to  a  point  suitable 
for  healthful  respiration. 

When  air  is  taken  into  the  lungs  it  has  the  temperature  of  the 
room,  but  when  expired  its  temperature  is  90°  to  98**  F.  It  is  also 
nearly  saturated  with  water  vapor  and  is  from  1  to  3  per  cent  lighter. 
These,  however,  are  not  the  greatest  changes.  Air  is  composed  essen- 
tially of  oxygen,  nitrogen,  and  very  small  proportions  of  carbonic- 
acid  gas  and  water  vapor.  The  proportion  of  carbonic  acid  is  2  to  4 
parts  in  10,000.  The  amount  of  water  vapor  is  greater  in  proximity 
to  a  body  of  water  and  varies  with  the  temperature.  Oxygen  is  the 
life-sustaining  element  of  the  air.     Nitrogen  dilutes  it. 

Carbonic-acid  gas  or  carbon  dioxide  in  itself  is  not  dangerous  to 
health,  but  when  carbon  dioxide  is  exhaled,  other  gases  tliat  are 
harmful  are  given  off  at  the  same  time  and  it  is  these  that  may  prove 
a  menace  to  health.  The  carbon  dioxide  serves  more  or  less  as  an 
indicator  of  the  presence  of  the  real  danger.  If  carbon  dioxide  is. 
present  in  the  air  in  considerable  quantity,  dullness  and  headaches 
are  liable  to  result. 
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"OlCE  is  one  of  the  most  important  of  the  cereals, 
•*^  a  group  of  foods  that  form  a  large  part  of  the 
diet  the  world  over.  In  this  country  wheat  is  the 
great  cereal  staple,  for  we  are  a  bread-eating  nation, 
and  rice  is  not  a  bread  grain.  The  texture  and  the 
mild  flavor  of  rice,  however,  make  it  excellent  for 
serving  or  combining  with  other  food  materials  of 
pronounced  flavor,  such  as  meat,  eggs,  cheese,  and 
some  fruits  and  vegetables.  Like  the  other  cereals, 
rice  is  compar^^tively  cheap,  and  using  it  to  sup- 
plement and  extend  the  flavor  of  more  expensive 
foods  may  be  found  an  economical  practice  in  many 
American  households. 


Contribution  from  the  States  Relations  Service 
A.  C.  TRUE.  Director 
WMhioffton.  D.  C.  May,  1921 
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RICE  is  more  extensively  grown  and  more  widely  used  than  any 
other  foodstuff.  This  may  surprise  many  Americans  who  do 
not  realize  that  millions  of  people  eat  rice  as  regularly  as  Americans 
and  Europeans  eat  bread.  Rice  is  a  palatable  food  when  properly 
cooked,  and  it  can  be  combined  in  many  ways  with  more  expensive 
and  highly  flavored  foods  into  nutritious  dishes.  When  potatoes  are 
scarce  and  high  in  price,  or  when  there  is  a  shortage  of  whe&t  and 
other  bread  cereals,  then  rice  is  more  extensively  used;  but  under 
ordinary  circumstances  in  many  sections  of  this  country  it  is  neg- 
lected. In  many  households  in  certain  sections  of  the  South,  how- 
ever, it  is  used  as  often  as  potatoes  are  used  in  the  North.  In  fact, 
in  these  regions  a  dinner  would  hardly  be  considered  complete  with- 
out rice  served  either  as  the  starchy  vegetable  with  meat  or  in  one 
of  the  excellent  combinations  familiar  in  southern  cookery. 

Cereals  of  one  kind  or  other  are  the  staple  of  diet  the  world  over 
because  they  are  available  almost  everywhere,  are  comparatively 
cheap,  and  are  nutritious  and  palatable.  In  Japan,  parts  of  China 
and  India,  and  other  oriental  countries  rice  is  the  mainstay  because 
it  is  the  most  productive  grain  in  the  warm,  humid  parts  of  these 
countries,  just  as  wheat  is  the  most  important  food  cereal  in  this 
country,  Europe,  and  many  other  parts  of  the  world.  A  shortage 
of  the  principal  cereal  used  by  a  nation  is  more  serious  than  a  lack 
of  any  other  food,  as  was  shown  by  €he  wheat  shortage  in  Europe 
during  the  World  War  and  by  the  more  recent  so-called  rice  riots 
in  Japan.  Such  shortage  immediately  affects  those  least  able  to 
bear  it ;  the  people  with  the  lowest  incomes  are  generally  those  most 

dependent  on  cereals. 
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In  some  parts  of  the  Orient,  where  it  is  grown  in  large  quantities, 
rice  was  and  still  is  the  medium  of  exchange.  Debts,  taxes,  charities, 
various  feudal  obligations,  pensions,  even  wages,  were  paid  in  rice. 
In  China  and  Japan,  for  example,  one  of  the  earliest  and  most  com- 
mon institutions  was  the  public-charity  granary,  where  rice  was 
received,  sometimes  as  taxes,  sometimes  merely  as  gifts  from  the 
well-to-do  or  from  the  feudal  lords,  and  stored  as  a  community  pro- 
vision against  times  of  famine.  Rice  plays  an  important  part  in 
the  civil  and  religious  rites  and  observances  of  many  oriental  coun- 
tries. Moreover,  necessity  has  taught  the  people  in  these  densely 
populated  rice-producing  countries  to  use  every  part  of  their  great 


Fk;.  1. — South  Carolina  rice  field  ready  for  harvest. 

staple.  Rice  straw,  for  example,  is  used  in  China  and  Japan  for 
making  paper,  matting,  sandals,  brooms,  hats,  and  many  other  house- 
hold and  commercial  articles. 

Although  the  Orient  produces  about  97  per  cent  of  the  world's 
rice  crop,  the  Ignited  States  now  grows  more  than  enough  to  supply 
its  own  needs.  Cultivation  was  begim  in  the  Carolinas  and  Georgia 
in  Colonial  days  and  has  now  assumed  commercial  importance  in 
Louisiana,  Texas,  Arkansas,  and  the  Sacramento  Valley  in  Cali- 
fornia, and  there  are  scattering  plantings  in  Mississippi,  Florida. 
Alabama,  and  Missouri.  The  rice  fields  here  are  large,  often  several 
thousand  acres  in  extent,  and  modern  machinery  much  like  that  for 
seeding,  harvesting,  and  thrashing  wheat  is  used. 

The  varieties  of  rice  grown  in  this  country  rank  among  the  best 
of  the  world.    Of  the  many  tested  here  two  varieties — Carolina  Gold 
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and  Carolina  White — seem  to  be  best  adapted  to  the  Atlantic  coast 
fields;  the  Honduras  and  several  Japanese  varieties  to  Louisiana, 
Texas,  and  Arkansas;  and  the  Japanese  to  California.  The  Hon- 
duras variety  has  long,  narrow  kernels,  v^^hich,  because  of  their 
length,  are  likely  to  be  broken  in  milling.  The  Japanese  varieties, 
which  have  short,  round  kernels,  can  be  milled  with  less  loss,  an 
important  point  from  the  miller's  standpoint.  The  Blue  Rose 
variety  is  also  a  popular  rice,  with  a  kernel  not  so  long  as  the  Hon- 
duras and  yet  not  so  short  as  the  Japanese  varieties. 


A  B 

Fio.  2. — The  two  general  types  of  rice  now  grown  In  the  United  States :  A,  Long  grain ; 
B,  short  grain.  They  are  equal  in  food  value  and  rank  among  the  best  rices  of  the 
world. 

DilLLING  BICE  FOB  FOOD. 

The  grain,  after  it  is  thrashed,  is  Imown  as  rough  rice,  or  paddy 
in  oriental  countries,  and  must  be  milled  before  it  can  be  used  as 
food.  Rough  rice  consists  of  a  tough,  fibrous  hull  and  a  bran  coat, 
inside  of  which  are  the  germ  and  the  main  part  of  the  grain,  knowii 
as  the  endosperm  in  botany.  Milling  removes  the  hull,  the  bran 
layers,  and  the  germ,  leaving  only  the  starchy  endosperm.  The 
primitive  way  of  milling  rice  was  to  pound  it  by  hand  in  a  stone  or 
wooden  mortar  with  a  pestle  until  the  husk  and  cuticle  cracked  and 
rubbed  off,  and  could  be  winnowed  out,  and  this  same  principle  is 
still  used  in  oriental  countries,  though  the  power  is  usually  applied 
in  a  more  efficient  way  than  by  hand. 

In  this  country  more  elaborate  methods  and  more  complicated 
machinery  are  used.  The  rough  rice  is  first  screened  and  fanned  to 
remove  particles  of  dirt,  straw,  and  other  foreign  matter,  and  then 
passed  between  milling  stones  set  just  close  enough  togetlier  to  break 
the  hulls  without  crushing  the  grains.  Fans  blow  out  the  light  chaff, 
and  a  device  known  as  the  paddy  machine  separates  out  the  grains 
that  were  not  hulled  the  first  time,  so  that  they  can  be  sent  to  other 
stones  especially  adjusted  to  hull  the  smaller  grains. 
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At  this  stage  the  germ  and  outer  skin  still  cling  to  the  kernel 
This  is  unpolished,  or  brown,  rice  and  may  be  used  as  food  without 
further  milling.  In  order  to  give  it  a  pearly  luster,  the  rice  is  put 
through  a  series  of  machines  that  scour,  polish,  and  in  some  cases 
coat  it  with  glucose  and  talc.  Bran  and  rice  polish  are  the  by- 
products of  these  milling  processes  which,  although  they  rob  rice 
of  some  of  its  most  nutritious  portions  and  much  of  its  flavor,  im- 
prove the  keeping  quality.  Polished  rice  will  keep  almost  indefi- 
nitelj^^  while  brown  rice,  because  of  the  fat  present  in  the  germ  and 
bran,  is  likely  to  become  rancid,  especially  in  warm  weather. 

The  problem  is  very  much  the  same  as  in  milling  other  grains. 
For  instance,  the  com  meal  ground  locally  from  the  whole  grain  is 
richer  and  stronger  flavored  than  the  meal  ground  from  kiln-dried 
corn  from  which  the  germ  has  been  removed,  but  the  latter  keeps 
longer  and  is  a  better  product  for  general  marketing  that  involves 
long  periods  between  milling  and  sale. 

After  milling,  the  rice  passes  through  automatic  machines  which 
separate  it  according  to  size  and  weight  and  sack  it  ready  for 
shipment. 

In  the  process  of  milling  about  one-third  of  the  weight  of  the 
rough  rice  becomes  by-products,  of  which  a  little  over  half  repre- 
sents hulls  and  the  remainder  bran  and  polish.  The  hulls  are  worth- 
less as  food  and  are  generally  used  as  fuel  in  the  mills  or  for  pack- 
ing material.  They  have  also  been  used  in  the  past  by  unscrupulous 
manufacturers  as  an  adulterant  of  stock  feeds.  The  bran  is  rich  in 
fat,  protein,  and  minerals,  and  when  fresh  and  not  adulterated  with 
hulls  makes  excellent  cattle  feed  and  is  regularly  disposed  of  by 
millers  for  this  purpose.  It  has  been  suggested  that  in  times  of  food 
shortage  rice  polish  might  serve  as  human  food,  but  as  yet  no  very 
practicable  methods  of  using  it  have  been  worked  out. 

FOOD  VALUE  NOT  INDICATED  BY  COMMERCIAL 

CLASSES. 

The  classes  of  rice,  or  grades  as  they  are  sometimes  incorrectly 
called,  are  based  mainly  on  the  percentage  of  unbroken  grains  or 
^  the  size  of  the  particles.  These  classes,  then,  have  to  do  with  appear- 
ance and  conmiei'cial  rather  than  food  value,  though  there  may  be 
slight  differences  in  chemical  content.  The  housekeeper  should  re- 
member in  selecting  a  certain  class  of  rice  in  preference  to  another 
that  the  price  is  no  index  to  the  amount  of  nourishment  contained. 
In  other  words,  it  is  often  wise  economy  to  buy  the  cheaper  classes 
or  kinds. 

By  means  of  carefully  devised  machines,  milled  rice  is  divided  into 
three  and  sometimes  four  or  five  classes,  consisting  generally  of  head 
rice,  second  head,  screenings,  and  brewers'  rice. 


Digiti 


zed  by  Google 


Rice  as  Food.  7 

Second-head  rice  consists  in  general  of  broken  kernels  approxi- 
mately one-half  and  two-thirds  the  length  of  the  perfect  kernels, 
and  sells  for  several  cents  a  pound  cheaper  than  head  rice.  When 
cooked  it  does  not  look  so  attractive  as  the  unbroken  kernels,  but 
can  be  used  to  good  advantage  in  combination  dishes,  soups,  and  the 
like,  and  offers  a  way  of  reducing  one  item  in  the  family  food  bill 
without  affecting  the  nutritive  value. 

Screenings  is  made  up  of  pieces  one-fourth  and  one-third  the 
length  of  perfect  kernels,  and  brewers'  rice  is  broken  in  yet  stnaller 
pieces.  Although  screenings  is  likely  to  be  pasty  when  cooked,  it 
has  practically  the  same  food  value  as  the  more  perfect  kinds,  and 
is  equally  good  to  use  in  soups  and  other  dishes.  Brewers'  rice  has 
commonly  been  considered  too  broken  for  table  use,  and  as  the  name 
implies,  has  been  disposed  of  chiefly  to  breweries.  It  is  also  an  ex- 
cellent feed  for  poultry  and  cattle. 

FOOD  VALUE  OF  RICE. 

Kice  is  nutritious,  easily  digested,  palatable,  and  a  relatively  cheap 
source  of  fuel  for  the  body. 

It  is  now  generally  agreed  that  the  diet,  as  a  whole,  to  be  nutri- 
tious and  palatable,  must  contain  fuel  in  the  form  of  protein,  fat, 
starch,  and  sugar,  mineral  substances,  fiber  or  so-called  roughage, 
and  finally  the  vitamines,  recently  discovered,  but  considered  essen- 
tial for  health  and  development.  There  are  now  known  to  be  at 
least  three  of  these  vitamines,  which  may,  for  the  sake  of  brevity, 
be  called  A,  B,  and  C.  Whole  milk  and  such  of  its  products  as  con- 
tain butter  fat  and  the  leaf  vegetables,  such  as  spinach  and  lettuce, 
are  believed  to  be  rich  sources  of  A;  the  portion  near  the  germ  of 
the  cereal  grains  and  all  fruits  and  vegetables,  of  B;  the  juice  of 
oranges,  lemons,  grapefruit,  and  of  tomatoes,  cabbage,  and  carrots, 
of  C. 

The  rice  grain  before  it  is  miUed  contains  protein,  fat,  starch,  sugar, 
mineral  matter,  fiber,  and  vitamine  B,  though  they  are  not  in  the 
right  proportion  to  meet  the  body  needs.  By  removing  the  bran 
coat  and  the  germ  in  milling,  part  of  the  protein,  i^at,  and  ipineral 
matter  and  practically  all  the  vitamine  are  lost,  but  the  polished  rice 
that  remains  is  highly  nutritious  food,  rich  in  starch  and  containing 
some  protein  and  traces  of  fat  and  mineral  matter.  In  fact,  pound 
for  pound,  rice  milled  in  the  usual  way  contains  about  as  much 
nourishment  as  highly  milled  wheat  flour,  the  chief  differences  being 
that  the  wheat  contains  a  little  more  protein  and  a  trifle  more  fat 
and  the  rice  more  starch.  Or,  to  put  it  even  more  broadly,  the  fuel 
value,  commonly  stated  in  calories,  of  rice,  wheat  flour,  corn  meal. 
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and  in  fact  most  of  the  cereals,  is  about  the  same;  they  each  yield 
about  1,600  calories  to  the  pound. 

Rice  is  easily  and  thoroughly  digested,  and  for  this  reason  is  often 
recommended  as  suitable  for  children  and  invalids.  A  series  of 
experiments  testing  the  digestibility  of  various  kinds  of  raw  starches 
carried  on  in  this  department  has  shown  that  rice  starch  is  thoroughly 
assimilated  even  when  raw,  and  that  it  is  equal  to  wheat  and  corn- 
starch in  this  respect. 

Much  has  been  said  in  recent  years  about  the  relative  food  value 
of  polished  and  unpolished  rice,  owing  largely  to  nutrition  experi- 
ments carried  on  in  the  Philippines,  Japan,  and  other  parts  of  the 
Orient.  In  the  parts  of  these  countries  where  rice  is  the  most  impor- 
tant cereal  it  has  been  found  that  a  continuous  and  exclusive  use  of 
polished  rice  results  in  beriberi,  one  of  the  so-called  deficiency  dis- 
eases caused  by  lack  of  vitamine  B.  When  the  diet  is  varied  and 
contains  plenty  of  milk,  fruits,  and  vegetables,  as  it  generally  does  in 
this  country,  there  is  no  lack  of  vitamine  B,  and  consequently  no 
objection  to  the  use  of  polished  rice,  which  contains  nothing  harmful 
in  itself.  Unpolished  rice,  however,  many  think,  has  a  richer,  better 
flavor,  in  addition  to  containing  more  of  certain  important  nutrients: 
and  if  the  demand  should  warrant,  it  could  probably  be  successfully 
marketed  like  many  other  semiperishable  products. 

There  has  also  been  considerable  discussion  and  misunderstanding 
as  to  just  what  is  meant  by  the  terms  polished  and  coated  rice  and 
whether  coating  injures  the  food  value.  Polished  rice  has  the  bran, 
the  germ,  the  gluten  layer,  and  some  of  the  outer  layers  of  starch 
cells  removed  from  it  (p.  6)  and  may  or  may  not  be  coated.  The 
common  practice  in  the  rice  mills  in  this  country,  however,  is  to 
coat  polished  rice  with  very  small  proportions  of  glucose  and  talc. 
The  coating  makes  rice  whiter  and  more  lustrous,  and,  although  it  is 
a  rather  costly  operation,  millers  and  dealers  believe  that  it  pays. 
Since  rice  should  be  thoroughly  washed  through  several  waters 
before  it  is  cooked,  probably  only  very  slight  traces  of  coating  remain. 
There  is  no  evidence  tending  to  show  that  coated  rice,  when  properly 
washed  and  cooked,  causes  any  digestive  disturbances  due  to  the 
small  amount  of  coating  left  in  the  food.  There  is,  therefore,  no 
danger  in  using  coated  rice  as  a  part  of  a  mixed  diet  when  the  rice 
has  been  properly  washed  and  cooked. 

RICE  AS  A  SUBSTITUTE  FOR  POTATOES. 

When  potatoes  are  scarce  and  high  in  price  in  the  sections  of  the 
country  where  they  are  one  of  the  staples  of  diet,  rice  is  often  served 
instead  as  the  starchy  vegetable  accompanying  meats,  and  raake< 
an  excellent  and  somewhat  less  expensive  substitute.     It  is  difficult 
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to  determine  just  how  much  the  saving  is,  because  potatoes  as  pur- 
chased are  about  three-fourths  water,  and  there  is,  of  course,  some 
waste  in  preparing  them  for  cooking,  while  rice  as  purchased  con- 
tains very  little  water,  and  is  all  edible.  Moreover,  during  boiling, 
potatoes  neither  gain  nor  lose  much  in  weight,  but  a  fourth  of  a 
pound  of  dry  rice  absorbs  enough  water  to  become  about  a  pound 
of  cooked  rice. 

Rice  and  potatoes  are  not  equivalent  in  food  value,  despite  the  fact 
that  they  both  have  a  relatively  large  proportion  of  starch.  Potatoes, 
unlike  milled  rice,  contain  in  addition  minerals  and  vitamines  B  and 
C.    If  the  diet  includes  plenty  of  fruits  and  vegetables,  however,  the 


Fig.  3. — When  cooked  in  4  quarts  of  water  a  cup  of  rice  more  than  triples  in  bulk  and 

every  grain  remains  separate. 

use  of  rice  instead  of  potatoes'  makes  little  difference  from  the  stand- 
point of  nutrition,  because  these  needed  substances  are  abundantly 
supplied  by  the  other  foods ;  but  if  the  diet  is  so  limited  that  potatoes 
are  one  of  the  few  vegetables  served,  care  must  be  taken  to  provide 
some  other  food  that  contains  the  substances  lacking  in  milled  rice. 

HOW  TO  COOK  RICE. 

Methods  of  cooking  rice  vary  considerably  in  different  countries 
and  even  in  different  parts  of  the  same  country.  In  Japan,  for  in- 
stance, there  are  two  common  ways  of  boiling  rice.  In  both  cases  the 
rice  is  washed  until  the  water  remains  clear,  and  an  iron  or  bronze 
kettle  is  generally  used  for  cooking.  For  the  first  method,  the  washed 
rice  is  put  into  a  relatively  small  amount  of  boiling  water;  for  the 
second,  it  is  put  into  cold  water  and  gradually  brought  to  a  boil. 
When  the  steam  and  foam  begin  to  escape  from  underneath  the  cover, 
the  rice  is  considered  cooked,  but  is  allowed  to  stay  in  the  covered 
kettle  from  one-half  hour  to  an  hour  longer,  while  the  steam  makes 
35338"— 21 2 
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the  grains  swell  and  separate  from  each  other.  By  the  first  method 
the  cooked  rice  is  drier  and  more  flaky  than  by  the  second,  though  the 
difference  is  slight. 

In  this  country,  also,  rice  is  boiled  in  several  ways-  No  matter 
what  method  is  used,  it  should  fii*st  be  thoroughly  washed  to  remove 
all  foreign  substances  and  the  loose  starch,  which  if  left  is  likely  to 
make  the  rice  grains  stick  together  in  a  pasty  mass  when  cooked.  A 
good  rule  is  to  wash  rice  through  several  waters,  or  until  the  rinse 
water  remains  clear. 

Southern  cooks  generally  prefer  to  boil  rice  in  a  large  quantity  «f 
water.    Many  use  as  much  as  16  to  20  parts  of  water  to  1  part  of  i 
(4  or  5  quarts  of  water  to  1  cup  of  rice). 

BOILED  RICE. 

1  cup  rice.  1  toasi>oon  salt. 

4  or  5  quarts  boilinjc  water. 

Wash  the  rice  througli  several  waters,  until  all  the  hK>se  starch  is  ren 
afid  drain  it.     Have  the  boiling  water  ready  in  a  deep  saucepan,  add  the  1 
slowly  drop  in  the  rice,  and  allow  it  to  boil  rapidly  for  about  20  or  30  mb 
or  until  a  grain  when  pressed  between  the  thumb  and  ftngi^r  is  entirely 
In  order  to  prevent  it  from  sticking  to  the  pan,  lift  it  if  m^essary  from  \ 
to  time  with  a  fork,  but  do  not  stir  it,  for  stirring  is  likely  to  break  the  \ 
AVhen  sufficiently  cooked,  turn  the  rice  into  a  colander  or  sieve,  and  afteff'i 
water  has  drained  off  cover  with  a  cloth  and  set  over  a  pan  of  hot  water  otti 
back  of  the  stove  or  in  the  oven ;  or  turn  the  rice  into  a  shallow  pan.  cover  ' 
a  lid,  and  place  it  hi  a  warm  oven  for  a  short  time.     Treated  in  this  wajTl 
grains  swell  and  are  kept  separate. 

If  a  large  kettle  is  not  at  hand,  rice  may  also  be  cooked  successf 
in  a  smaller  open  saucepan  or  kettle,  allowing  eight  times  as 
water  as  rice,  or  2  quarts  of  water  to  1  cup  of  rice.     The  same  me 
is  used  as  with  the  large  proportion  of  water,  but  the  rice 
more  careful  watching.     If  the  starchy  liquid  surrounding  the 
is  waslied  off  by  pouring  hot  water  through  the  colander  in 
the  cooked  rice  is  draining,  each  grain  will  be  left  separate  and  ^ 
tinct.     This  is  not  usually  necessary  when  the  larger  proportion  if 
water  is  used. 

The  water  drained  from  the  rice  after  cooking  should  not  be 
thrown  away,  as  it  contains  much  starch.  It  can  be  used  for  thicken- 
ing in  soups,  stews,  baked  dishes,  with  or  without  milk,  or,  if  boiled 
down,  for  starching  fine  sheer  materials. 

If  boiled  too  long,  rice  becomes  sticky  and  the  grains  tend  to  break 
apart.  Many  persons  make  the  mistake  of  overcooking  rice  and  also 
of  not  salting  it  enough,  and  because  of  this  it  has  been  unpopular 
as  a  vegetable  in  many  households.  It  should  be  cooked  only  until 
a  grain  when  pressed  between  the  thumb  and  forefinger  is  soft  and 
there  is  no  hard,  uncooked  portion  in  the  center.     The  rice  should 
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ien  be  immediately  removed  from  the  fire,  drained,  and  dried  in  one 
f  the  ways  described. 

Some  persons  prefer  to  cook  rice  in  a  double  boiler  with  an  even 
mailer  quantity  of  water.  Three  parts  of  boiling  water  are  used  to 
ne  part  of  rice,  and  a  teaspoon  of  salt  is  allowed  to  each  cup 
f  rice.     The  rice  is  dropped  into  the  hot  salted  water,  the  boiler 

is    covered,    and    the    rice    is 
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iG.  4. — One  cup  of  rice  coojcod  in  a  double  boiler  will  absorb  a  quart  of  milk.     This 
malces  a  very  nourishing  food,  especially  suitable  for  children  and  invalids. 

rst  washed  and  then  soaked  for  1  hour  in  tepid  water  will  cook  in 
0  to  15  minutes  in  an  open  kettle  and  in  about  20  minutes  in  a 
ouble  boiler.  The  grains  are  very  large  and  distinct  if  soaked  and 
hen  cooked  in  a  large  quantity  of  water. 

Rice,  like  all  other  cereals,  may  be  cooked  very  satisfactorily  in 
he  fireless  cooker.  It  should  be  prepared  in  the  same  way  as  for 
ooking  in  the  double  boiler,  three  parts  of  water  being  used  to  one 
>art  of  rice.  The  rice  should  be  dropped  into  the  boiling  water, 
•oiled  on  the  stove  for  5  minutes,  then  put  into  the  cooker  for  from 
5  minutes  to  1  hour. 
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Both  the  flavor  and  the  food  value  of  rice  may  be  considerably 
improved  by  cooking  it  in  whole  or  skim  milk,  or  in  half  milk  anJ 
half  water,  or  by  adding  rich  milk  after  it  has  been  cooked.  Rice 
will  sometimes  absorb  as  much  as  four  times  its  volume  of  milk 
This  makes  an  especially  nourishing  food  for  children  and  invalids. 
Beef  or  chicken  broth  may  also  be  absorbed  by  rice  in  the  same  way, 
making  a  very  nourishing  dish. 

Because  of  its  mild  flavor  and  its  texture,  rice  is  especially  suitable 
to  combine  with  other  foods  of  more  pronounced  flavor.  For  example, 
it  can  be  used  as  the  basis  for  substantial  dishes  to  be  serv^ed  as  meat 
substitutes  or  for  nourishing  soups  and  appetizing  salads  and  des- 
serts. 

In  countries  where  rice  is  an  important  item  of  the  diet,  it  is  com- 
monly combined  with  some  other  local  food  of  distinctive  flavor.  In 
Ceylon  and  India,  for  instance,  the  sauce  for  it  is  almost  invariaKy 
flavored  with  curry,,  and  the  garnish  dishes  may  consist  of  a  dozen 
or  more  such  foods  as  minced  ham  or  salt  fish,  chopped  boiled  eggs, 
preserved  ginger,  horse-radish,  pickled  peppers,  or  other  oriental 
fruits  or  vegetables;  in  Japan  and  China,  soy-bean  sauce  or  curd, 
which  is  not  unlike  some  cheeses  in  taste  and  appearance,  is  served 
with  rice;  and  in  Italy  it  is  frequently  combined  with  the  highly 
flavored  cheeses  for  which  that  country  is  famous.  American  house- 
wives have  long  used  some  of  these  combinations  and  from  our  great 
variety  of  food  materials  can  work  out  many  others  with  the  aid  of 
the  following  recipes.  These  recipes  have  been  tested  in  the  experi- 
mental kitchen  of  the  Department  of  Agriculture.  Highly  milled 
rice  was  used  in  the  preparation  of  all  the  dishes.  Brown  rice  may 
be  used  in  the  same  ways,  but  it  requires  from  one-half  to  three- 
quarters  of  an  hour  longer  cooking  than  the  highly  milled  rice.  As 
is  the  case  with  white  rice,  soaking  reduces  the  time  of  cooking. 

SOUPS. 

Rice  added  to  any  kind  of  meat  stock  with  a  little  parsley,  bay 
leaf,  or  thyme,  or  a  pinch  of  celery  seed  for  seasoning  makes  a  pala- 
table as  well  as  a  nourishing  soup.  Also,  rice  makes  excellent  thick- 
ening for  soups  made  of  highly  flavored  vegetables,  such  as  tomatoes, 
asparagus,  celery,  or  onions. 

CREAM  OF  CELERY  OR  ASPARAGUS  WITH  RICE. 


}  pound  celery  or  asparagus. 
i  cup  rice. 

1  quart  cold  water. 

2  tablespoons    butter,    drippings, 
other  fat. 


1  tablespoon  chopped  parsley  or  1  tea- 
spoon onion  juice. 

2  teaspoons  salt. 

\  teaspHpn  pepper. 
1  quart  milk. 


Cut  the  celery  or  asparagus  in  half-inch  pieces.    Cook  the  rix?e  and  celery  ^ 
asparagus  in  the  water  until  both  are  tender.    Press  them  through  a  colander 
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and  add  the  fat,  the  seasoning,  and  the  milk,  and  reheat.    This  will  malse  5  or  6 
average  servings. 

RICE  AND  CHIX:KEN  SOUP. 


i  cup  uncooked  rice. 
3  cups  chicken  hroth. 
3  cups  water  or  milk, 
i  cup  minced  chicken. 


2  tablespoons  chicken  fat,  butter,  or 

other  fat. 
i  teaspoon  celery  seed, 
i  teaspoon  salt 
I  teaspoon  pepper. 

Cook  the  rice  in  the  broth  and  the  water  or  milk  until  tender.  AM.  the 
minced  chicken,  the  fat,  and  the  seasoning.  The  mincpd  chicken  nmy  be 
omitted  if  desired.    This  will  make  5  or  6  average  servings. ' 

BAKED  AND  STEWED  DISHES.         < 

The  baked  and  stewed  rice  dishes  here  given  are  planned  with  the 
idea  of  making  appetizing  and  nourishing  dishes  in  which  small 
quantities  of  the  higher-priced  foods  may  be  made  to  go  farther  than 
if  served  alone.  Some  of  these  combination  dishes,  such  as  Italian 
baked  rice,  savory  rice  omelette,  and  oysters  scalloped  with  rice,  can 
well  be  substituted  for  meat. 

BAKED  RICE  AND  GIBLETS. 


1  teaspoon  salt. 
i  teaspoon  pepper. 


1  cup  cooked  giblets. 

2  cups  cooked  rice. 
2  cups  gravy. 

Chop  the  giblets  fine,  mix  them  with  the  other  ingredients,  pour  the  mixture 

into  a  greased  baking  dish,  and  bake  it  for  20  minutes.    A  little  fUiely  chopped 

celery  or  green  pepper  may  be  added  if  desired.     This  dish  will  make  8  or  10 

ordinary  servings, 

STEWED  KIDNEYS  AND  RICE. 


2  or  3  veal  or  lamb  kidneys. 

1  teaspoon  salt. 

i  teaspoon  pepper. 

1  onion,  chopped. 

Trim,  split,  and  cook  the  kidneys  for  10  minutes  in  boiling  water, 


4  tablespoons  butter  or  other  fat. 

2.CUPS  cooked  rice. 

1  cup  water. 

1  tablespoon  flour. 

Cut  them 


In  small  pieces,  add  the  salt,  the  pepper,  and  the  chopped  onion,  and  saut4  them 
in  the  fiit  until  brown.  Place  the  browned  kidneys  and  onion  in  a  baking  dish 
with  the  cooked  rice.  Make  a  brown  gravy  by  adding  the  flour  and  the  water 
to  the  fat  in  which  the  onions  and  kidneys  were  browned  and  pour  it  over  the 
rice  and  kidneys.  Set  the  dish  in  a  hot  oven  until  the  mixture  is  heated 
through.    This  will  make  about  8  or  10  average  servings. 

SAVORY  RICE  OMELETTE. 


3  tablespoons  minced  ham  or  left-over 

fried  bacon, 
i  teaspoon  salt. 
i  teaspoon  pepper. 


3  eggs. 

i  cup  cooked  rice. 

^  cup  milk. 

1  tablespoon  butter  or  other  fat. 

1  teaspoon  chopped  parsley. 

Beat  the  whites  and  the  yolks  of  the  eggs  separately.  Mix  all  the  ingredi- 
CTits,  folding  In  the  whites  of  eggs  last.  Pour  the  mixture  into  a  hot,  well- 
greased  frying  pan,  and  when  it  is  brown,  fold  it  over  with  a  flexible-bladed 
knife.    Turn  the  omelette  out  on  a  warm  platter  and  serve  immediately. 
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If  desired,  the  meat  may  be  omitted,  and  a  little  fresh  sage,  thyme,  mint, 
celery,  pimieDto,  or  onion  may  be  substituted  for  the  parsley.  This  will  make 
5  or  6  average  servings. 

ITALIAN  BAKED  RICE. 


4  cups  cooked  rice. 
i  cup  grated  cheese. 
J  cup  chopped  pimiento. 


11  cups  tomato  juice. 
2  teaspoons  salt. 
i  teaspoon  pepper. 


Mix  the  ingredients  well  together  and  pour  into  a  baking  dish.  Cover  the  top 
of  the  dish  with  the  pulp  left  from  straining  the  tomatoes.  Bake  for  30  minutes 
in  a  moderate  oven  and  serve  hot.     This  dish  will  make  10  average  servings 

OYSTERS  SCALLOPED  WITH   RICE. 


1  cup  milk. 

2  tablespoons  flour. 
i  teaspoon  salt. 

i  teaspoon  pepper. 


.3  cui>s  cooked  rice. 

1  pint  fresh  oysters. 

1  cup  chopi)e<l  celery. 

•J    table.spoons    butter,    drippings,    or 

other  fat. 

Place  alternate  layers  of  rice,  oysters,  and  celery  in  a  baking  dish  and  pour 
over  them  a  smooth  white  sauce  made  by  melting  the  fat  and  stirring  in  the 
milk,  the  flour,  the  salt,  and  the  pepper.  Bake  for  20  minutes.  This  will  make 
8  or  10  average  servings. 

BAKED   STEAK  STUFFED   WITH   RICE. 


11  or  2  pounds  round  or  flank  steak. 
1  onion,  chopped  fine. 

1  tablespoon  fat. 

2  tablespoons  Worcestershire  sauce. 


2  tablespoons  stock  or  gravy. 
1  cup  cooked  rice. 
1  tablesi)oon  j>arsley. 
1  tablespoon  flour. 


Have  the  steak  cut  rather  thin,  pound  it  well,  and  spread  on  it  stuffing  made 
in  the  following  way:  Brown  the  finely  chopped  onion  in  the  fat,  stir  in  the 
flour,  the  Worcestershire  sauce,  and  the  stock,  and  cook  this  mixture  until  it  is 
thick ;  then  stir  in  the  rice  and  the  parsley,  and  add  salt,  if  necessary.  After 
the  stuffing  has  been  spread  on  the  .steak  roll  it  and  tie  it,  or  fasten  with 
skewers,  and  bake  it  slowly  for  11  hours.  Slice  it  crosswise  of  the  roll  and 
serve  it  hot.    This  makes  8  or  10  average  servings. 

Most  of  the  rice  curries  in  the  Orient  are  made  with  a  basis  of 
plain  boiled  rice,  to  which  are  added  other  dishes  combining  many 
foods  and  flavors.  They  are  usually  served  in  a  curry  dish  with  pen- 
haps  8  or  10  small  compartments.  After  taking  a  portion  of  plain 
rice,  each  person  chooses  as  few  or  as  many  of  the  other  dishes 
as  desired,  spreads  them  over  the  rice,  then  covers  the  whole  mass 
with  curry  sauce  made  as  follows : 

CURRY  SAUCE. 
3  cloves. 


2  tablespoons  fat. 

2  tablespoons  curry  powder. 

2  cups  hot  milk  or  water,  tomato  Juice, 

or  coconut  milk. 
i  lemon. 


1  tablespoon  grated  coconut 

Salt  and  cayenne. 

1  chopped  onion. 

1  tablespoon  chutney. 

Melt  the  fat  and  stir  in  the  curry  powder,  add  the  milk  or  water,  tomato 
Juice,  or  coconut  milk,  and  cook  until  it  is  smooth  and  thick,  then  add  the  other 
ingredients  and  let  the  sauce  simmer  for  30  minutes. 
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The  dish  known  as  pilau — a  combination  of  rice,  meat  broth,  meat, 
and  fat — in  some  rice-producing  countries  forms  the  common  staple 
food  of  the  people.  Pilau  is  also  a  popular  dish  in  Turkey,  where  it 
is  often  colored  with  saflfron  and  flavored  with  spices  or  mixed  with 
currants  in  a  way  that  does  not  find  favor  with  western  palates. 
Other  forms  and  combinations  are  common  in  the  Creole  cookery  of 
the  Southern  States.    Any  kind  of  meat  or  fowl  may  be  used. 


PLAIN  PILAU. 


li  pounds  meat. 
3  cups  water. 
1  teaspoon  salt. 


i  teaspoon  pepper. 

i  cup  rice. 

4  tablespoons  butter  or  other  fat. 

Place  the  meat  in  the  coUl  water  with  the  seasoning  and  bring  it  slowly  to  the 
boiling  point,  removing  the  scum  that  rises  to  the  surface.  Coolc  it  just  under 
the  boiling  point  for  30  minutes,  or  until  the  meat  is  about  half  cooked.  Pour 
the -broth  into  a  double  boiler,  add  the  rice,  which  has  been  washed  thoroughly, 
and  cook  it  until  tender.  The  rice  will  absorb  the  broth  and  the  grains  will  be 
unbroken.  Add  the  fat  just  before  removing  the  rice  to  serve.  While  the  rice 
is  t>eing  cooked  finish  cooking  the  meat  by  browning  it  in  the  oven  or  in  an  iron 
kettle  op  top  of  the  stove.  When  both  rice  and  meat  are  cooked  pile  the  rice 
on  a  platter  and  place  the  meat  on  the  rice. 

BEEF  WITH   RICE  AND  VEGETABLES. 

li  or  2  pounds  beef.  |  3  teaspoons  salt. 

1  cup  flour.  ,  i  teaspoon  pepper. 


6  slices  of  bacon. 

6  cups  boiling  water. 

1  large  onion. 

6  cloves. 

1  cup  tomatoes. 


1  small  piece  of  bay  leaf. 

Lemon  peel, 

i  cup  uncooked  rice. 

1  cup  celery. 

1  cup  diced  carrots. 

L^se  one  of  the  less  expensive  cuts  of  beef.  Pound  the  flour  into  the  meat  and 
cut  it  into  inch  cubes.  Cut  the  bacon  info  fine  pieces  and  fry  it  for  a  few 
minutes  in  a  large  deep  pan.  In  the  fat  thus  obtained  brown  the  beef,  turning 
it  constantly ;  then  add  the  boiling  water,  cook  the  mixture  for  a  few  minutes, 
and  turn  it  into  a  large  cooking  pot.  Add  the  onion,  into  which  the  cloves  have 
been  stuck,  the  tomatoes,  the  salt,  the  pepper,  the  bay  leaf,  and  the  lemon  peel. 
Cover  the  kettle  and  simmer  this  mixture  for  an  hour;  then  add  the  rice,  the 
celery,  and  the  carrots,  simmer  for  45  minutes,  and  serve  hot  on  a  platter.  This 
will  make  from  12  to  14  average  servings  and  is  good  when  reheated. 


SPANISH  RICE. 


3  onions  (medium  size), 
i  cup  drippings, 
i  cup  uncooked  rice. 


3  cups  fresh  or  canned  tomatoes. 
3  green  peppers  cut  into  strips. 
2  teaspoons  salt. 


Slice  the  onions  and  cook  until  tender  and  slightly  brown  in  the  melted  fat. 
Remove  them  from  the  fat,  add  the  rice,  which  has  been  carefully  washed  and 
dried,  and  brown  It.  Then  add  the  cooked  onions,  the  tomatoes,  the  green  pep- 
pers, and  the  salt,  turn  the  mixture  into'  a  baking  dish,  and  bake  It  until  the 
rice  and  the  peppers  are  tender.    This  will  make  6  or  8  average  servings. 


Digiti 


zed  by  Google 


16 


Farmers'  Bulletin  1195. 


STUFFED  PBPPSR8. 


8  green  peppers  (average  size).  2  tablespoons  butter  or  other  fat. 

1  cup  chopped  celery.  1  teaspoon  salt 

3  cups  boiled  rice.  i  cup  grated  cheese. 

2  cups  canned  tomatoes. 

Cut  off  the  stem  end  of  the  green  peppers  and  remove  the  seeds.  Cover  the 
peppers  with  cold  water,  bring  the  water  to  the  boiling  point,  and  cook  them  for 
5  minutes.  Cook  the  celery  until  tender.  Mix  the  rice,  the  tomatoes,  the  celery, 
the  fit,  and  the  sfilt,  and  fill  the  pepper  cases.  Stand  them  dose  t<^ether  in 
a  bamng  dish,  sprinkle  the  ^ops  with  the  grated  cheese,  and  pour  a  little  water 
or  t(|iiato  juice 'In*  the  dish  to  keep  them  moist.  Bake  until  the  cheese  is 
brown  and  the  Ji^pper  cases  thoroughly  tender. 

When  peppers  are  not  plentiful,  two  or  three  may  be  used  to  flavor  the  whole 
dish.'  In  that  case,  slice  the  peppers,  cook  them  until  tender,  combine  them 
with  the  other  ingredients  except  the  cheese,  pour  the  mixture  into  a  baking 
dish,  sprinkle  the  grated  cheese  on  top,  and  bake  untU  the  cheese  is  brown. 

BAKED  ONIONS  AND  RICK 


Cayenne  pepper. 
1  cup  milk. 

1  cup  grated  cheese. 

2  cups  cooked  rice. 


6  or  8  onions. 

2  teaspoons  butter  or  other  fat 

2  tablespoons  flour. 

1  teaspoon  salt.    . 

Pare  the  onions  under  water  and  parboil  them  until  tender,  changing  the 
water  once.  Make  a  sauce  by  melting  the  fat,  adding  the  flour,  the  salt,  a 
pinch  of  pepper,  and  the  milk.  Cook  this  mixture  until  it  is  smooth,  let  it 
cool,  add  the  grated  cheese,  and  bring  the  sauce  slowly  to  the  boiling  point, 
stirring  it  constantly.  Place  in  a  baking  (lish  alternate  layers  of  the  riiv 
tind  the  onions  torn  ftpa rt,  pour  on  the  cheese  sauce,  and  bake  for  20  minutes. 
This  will  make  G  or  8  servings. 

CAKES  AND  BREADS. 

Cooked  rice  or  rice  flour  may  be  used  in  various  forms  of  breads, 
cakes,  and  cookies.  Because  of  the  lack  of  gluten,  rice  flour  alone  is 
not  suitable  for  making  bread,  but  bread  of  good  texture  may  be  made 
from  mixed  wheat  and  rice  flour.  During  the  war  rice  flour  was 
found  to  be  an  excellent  substitute  for  wheat  in  wafiles  and  certain 
kinds  of  cookies  and  cake. 


RICE  WAFFLES. 


1  cup  cooked  rice. 

1  cup  wheat  flour. 

1  teaspoon  salt. 

li  teaspoons  baking  powder. 


I  cup  sweet  milk. 
3  eggs. 

1  teaspoon  butter,  drippings,  or  other 
fat 


Press  the  rice  through  a  coarse  sieve.  Sift  the  flour,  the  salt,  and  the  baking 
powder  together,  then  add  the  milk,  the  yolks  of  eggs,  the  rice,  and  the  melted 
fat,  and  finally  fold  in  the  beaten  whites  of  eggs.  Have  the  waffle  Iron  hot  and 
well  greased.    This  amount  will  fill  the  waffle  iron  four  times. 

This  recipe  may  also  be  used  for  rice  fritters  by  adding  1  tablespoon  of  sugar 
and  frying  in  deep  fat.    If  prelerre'l,  the  grains  of  rice  maj*  be  left  whole. 
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RICE-FLOUR  WAFFLES. 


1}  cups  rice  flour. 

1  teaspoon  salt 

^  teaspoons  baking  powder. 


li  cups  milk. 

3  tablespoons  melted  fat. 

2  eggs. 


Sift  the  dry  ingredients  together  and  add  them  slowly  to  the  milk,  beaten 
egg  yolks,  and  melted  fat.  Fold  in  the  stiffly  beaten  whites  and  cook  the  waffles 
in  a  hot,  well-greased  iron. 


RICE  SPOON  BREAD. 


i  cup  corn  meal. 
1^  teaspoons  salt 

1  tablespoon  sugar. 

2  teaspoons  baking  powder. 


2  cups  sweet  milk. 

2  eggs. 

1  cup  cooked  rice. 

1  tablespoon  butter  or  other  fat. 


Sift  the  meal,  the  salt,  the  sugar,  and  the  baking  powder  together,  then  add 
the  milk,  the  yolks  of  eggs  (well  beaten),  the  rice,  and  the  melted  fat.  Fold 
In  the  well-beaten  whites  of  eggs.  Pour  the  mixture  into  a  hot,  well-greased 
baking  dish  and  bake  for  40  minutes.  Serve  the  spoon  bread  hot.  This  will 
make  8  or  10  servings. 

RICE  AND  CORN  MUFFINS. 


2  cups  com  meal. 

1  tablespoon  sugar. 

^  teaspoon  salt 

21  teaspoons  baking  powder. 


1  cup  cooked  rice. 

2  cups  sweet  milk. 
1  egg. 

1  tablespoon  fat. 


Sift  the  meal,  the  sugar,  the  salt,  and  the  baking  powder  together.  Mix  th€ 
rice,  the  milk,  the  well-beaten  efug,  and  the  melted  fat ;  then  add  the  meal  and 
other  dry  ingredients.  Bake  the  mixture  in  well-greased  muffin  pans.  This 
will  make  14  to  18  average  muffins. 

RICE-FLOUR   COCONUT   DROP   COOKIES. 


i  teaspoon  salt. 
2  teiispoons  baking  powder. 
1  cup  grated  coconut. 
1  teaspoon  vanilla. 


2  eggs,  well  beaten. 
J  cup  sugar. 

I  tablespoon  melted  fat. 
G  table^)oons  milk. 

II  cups  rice  flour. 

Mix  together  the  ingredients  in  the  order  given,  drop  the  batter  by  the 
spoonful  on  a  greased  baking  sheet,  and  bake  for  15  minutes  in  a  moderate  oven. 

SPONGE   CAKE. 


2  teaspoons  lemon  juice. 
1  teaspoon  vanilla. 

I  cup  rice  flour. 

II  teaspoons  baking  powder. 


3  eggs   (yolks  and  whites  beaten  sep- 
arately). 
I  cup  sugar. 
1  tablespoon  hot  water. 
i  teaspoon  salt. 

Combine  the  ingredients  in  the  order  in  which  they  are  listed  and  bake  the 
cake  as  a  loaf  or  in  muffin  pans. 

This  cake  may  be  u.sed  as  it  is  or  as  the  basis  for  many  desserts.  Baked  in 
a  thin  sheet,  spread  with  soft  jelly,  and  rolled,  it  makes  a  delicious  jelly  roll. 
It  may  also  be  served  with  a  sauce  like  cottage  pudding,  or  it  may  be  baked 
in  layers  and  put  together  with  custard  filling  for  a  Martha  Washington  pie, 
or  used  for  a  shortcake  with  fresh  fruit  between  the  layers. 
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SALADS. 

Cold  boiled  rice,  if  very  dry  and  flaky,  is  an  excellent  basis  for 
many  salads  and  may  be  the  means  of  using  left-overs  of  vegetables, 
fruits,  meat,  or  fish.  For  instance,  left-over  peas,  carrots,  green 
beans,  or  fresh  tomatoes  may  be  combined  with  left-over  rice,  and 
small  amounts  of  fresh  fruits  may  be  used  in  the  same  way.  Grape- 
fruit makes  a  delicious  salad  served  with  rice  and  French  dressing. 
Also  plain,  cold  boiled  rice  or  cold  pressed  rice  may  be  served  with 
lettuce  with  a  hot  or  cold  cheese  dressing  or  with  mayonnaise,  either 
of  which  adds  greatly  to  the  nutritive  value  of  the  dish  as  well  as 
gives  it  a  distinctive  flavor.  The  texture  of  rice  is  such  that  it 
readily  takes  up  the  flavor  of  any  dressing. 

CHEESE  DRESSINCr 


li  cups  mUk. 

}  cup  grated  cheese. 

2  tablespoons  lemon  Juice. 


2  teaspoons  butter  or  other  fat. 

2  tablespoons  flour. 

1  teaspoon  suit. 

i  teaspoon  cayenne  pepper. 

Melt  the  fat ;  add  the  flour,  the  salt,  the  pepper,  and  the  milk.  Cook  the  mix- 
ture slowly  until  it  is  smooth,  then  let  it  cool.  Add  the  grated  cheese,  bring  ibe 
mixture  slowly  to  the  boiling  point,  stirring  it  constantly,  and  add  the  lemoo 
juice.    Serve  the  dressing  either  hot  or  cold. 

RICE  COMBINATION  SALAD. 


li  cups  cooked  rice. 

4  tablespoons  chopped  pi  mien  to. 

3  tablespoons  grated  cheese. 


4  tablespoons  chopped  celery. 

4  tablespoons  green  peppers  or  olives. 

Salt. 


Combine  the  Ingredients  and  serve  on  lettuce  with  French  dressing,  or 
mayonnaise,  or  cheese  dressing.  If  the  cheese  dressing  is  used,  omit  the  cheese 
in  the  salad. 

RICE  AND  ONION  SALAD. 

1  cup  cooke<l  rice.  I  3  young  onions,  chopped  fine. 

1  teaspoon  chopped  parsley.  | 

Combine  the  ingredients  and  serve  on  lettuce  with  cheese  sauce,  French 
dressing,  or  mayonnaise. 

RICE  AND  TOMATO  SALAD. 

Scald,  peel,  and  chill  small  ript*  tomatoes.  Cut  a  cone-shaped  piece  from  tbf 
stem  end  of  each  and  with  a  silver  fork  carefully  work  in  salt  and  pepper  for 
seasoning ;  or  remove  the  Inside  of  the  tomato  and  stuff  the  shell  with  chopper! 
celery,  green  peppers,  and  nuts,  mixed  with  salad  dressing.  Arrange  the 
tomatoes  on  a  bed  of  lettuce  and  cold  rice  and  serve  with  boiled  or  mayonnaise 
dressing. 

TUNA  FISH  OR  SALMON  SALAD  WITH  RICE. 

Remove  the  bones  and  skin  from  a  can  of  salmon  or  tuna  fish  and  mince  it 
finely.  Add  an  equal  quantity  of  cold  boiled  rice,  and  season  the  mixture  wiib 
salt,  pepper,  and  vinegar.     Stir  in  enough  boiled  salad  dressing  to  moistnt  It 
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and  set  it  away  for  a  while  in  a  cool  place.  When  ready  to  serve  add  a  little 
crisp  celery  finely  cat,  and  sbape  the  salad  in  molds  moistened  with  cold  water. 
Turn  them  ont  on  a  bed  of  lettuce  leaves  and,  if  desired,  garnish  with  stuffed 
olives  cut  lengthwise. 

DBSSBRTS. 

The  use  of  rice  in  combination  with  sugar,  milk,  cream,  and  eggs 
as  desserts  is  far  more  generally  known  in  the  United  States  than 
ways  of  combining  it  with  meat  or  making  it  into  meat-substitute 
dishes.  Yet  even  the  variety  in  dessert  dishes  may  be  considerably 
increased.  All  rice  dishes  made  with  considerable  quantities  of  milk 
have  high  food  value,  and  if  not  too  sweet  are  particularly  good  for 
children  and  invalids.  Rice  molded  and  served  with  a  sauce  of  fresh 
or  cooked  fruit,  or  hot  boiled  rice  served  with  maple  sirup  or  sugar, 
or  ordinary  sugar  mixed  with  cinnamon,  also  makes  a  wholesome 
dessert. 

OLD-FASHIONED   CREAMY   RICE   PUDDING. 

1  tablespoon  uncooked  rice. 
1  quart  mUk. 
i  cup  sugar. 

Wash  the  rice,  add  the  other  ingredients,  pour  the  mixture  into  a  good-sized 
baking  dish,  and  cook  in  the  oven  slowly  for  about  2  or  3  hours,  stirring 
It  frequently.  If  allowed  to  cook  slowly,  the  milk  thickens  to  a  creamy  consist- 
ency and  the  rice  swells  to  several  times  its  original  size.  If  double  the 
quantity  of  rice  is  used,  the  mixture  does  not  require  such  long  cooking,  as 
the  rice  in  swelling  thickens  the  liquid  more  rapidly,  but  the  product  is  not 
so  creamy.  Often  a  half  cup  of  raisins  is  added  to  the  pudding  and  allowed 
to  cook  down  with  the  milk. 


i  teaspoon  nutmeg  or  cinnamon. 
1  teaspoon  salt. 


RICE  BAVARIAN  CREAM. 


Nutmeg  or  cinnamon. 
Whites  of  2  eggs. 
1  teaspoon  salt. 
A  teaspoon  vanilla. 


1  cup  uncooked  rice, 
i  cup  sugar. 
4  cups  milk. 

1  tablespoon  granulated  gelatin  dis- 
solved in  4  tablespoons  cold  water. 
Wash  the  rice  and  cook  it  with  the  sugar,  the  salt,  and  the  milk  until  soft 
and  thick,  stirring  it  frequently.  Soak  the  gelatin  in  the  cold  water,  stir  it 
into  the  hot  rice  mixture,  add  the  spice,  and  let  the  mixture  cool.  When  nearly 
set,  fold  in  the  whites  of  eggs  beaten  stiff,  stir  in  the  vanilla,  and  turn  the 
mixture  into  molds.  Serve  with  whipped  cream  or  with  a  custard  sauce,  dotted 
with  tart  jelly.    This  will  make  8  or  10  servings. 

CHOCOLATE   RICE  PUDDING. 


i  teaspoon  vanilla. 

1  tablespoon  cornstarch. 

2  cups  cooked  rice. 


2  cups  milk, 
li  squares  chocolate, 
i  teaspoon  salt, 
i  cup  sugar. 

Heat  the  milk,  the  chocolate,  the  salt,  the  sugar,  and  the  vanilla  together  until 
the  chocolate  is  melted  and  well  blended  with  the  other  ingredients.    Moisten 
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the  cornstarch  and  stir  It  into  the  mixture,  add  the  rice,  pour  the  mlxtui^  Into 
a  baking  dish,  and  bake  it  for  20  minutes.  This  will  make  8  or  10  avenge 
servings. 

RICE  AND  TART  APPLE  PUDDING. 


6  medium-sized  tart  apples. 
1  cup  granulated  sugar, 
i  lemon  or  orange  rind. 
Raisins. 


2  cups  boiled  rfce. 

2  tablespoons  butter  or  other  fat. 

i  teaspoon  cinnamon. 

2  tablespoons  sugar. 


Pare  and  core  the  apples,  place-  them  in  a  saucepan,  cover  them  with  water, 
and  add  1  cup  of  sugar  and  the  lemon  or  orange  rind.  Ck)ok  the  apples  slowly 
until  they  are  nearly  tender,  remove  them  from  the  sirup,  and  fill  the  centers 
with  chopped  raisins.  Put  the  rice  in  a  baking  dish  and  place  the  stuffed  apples 
on  the  top  of  the  rice.  Boil  the  sirup  until  it  is  reduced  one-half,  add  the  fet 
just  before  removing  it  from  the  stove,  and  pour  the  sirup  over  the  apples  and 
rice.  Sprinkle  the  cinnamon  and  the  remaining  sugar  over  the  top  and  bate  tbe 
pudding  for  20  minutes.  Serve  the  pudding  either  hot  or  cold  with  sauce  or 
cream.    This  serves  six  persons. 

RICE  AND    FRUIT   COMPOTES. 

Rice  and  fruit  compotes  are  usually  made  with  molded  rice.  To  mold  rice  it 
should  be  cooked  about  10  miimtes  longer  than  for  ordinary  cooked  rice.  Poor  it 
into  molds,  place  weights  over  the  top,  and  chill  it.  Sferve  it  with  fresh  flfogaied 
fruit  or  cooked  fruits,  or.  if  desired,  dried  fruits,  such  as  raisins,  may  be  cooked 
with  the  rice  and  the  molds  served  with  soft  custard. 

GENERAL  HINTS   ON  THE   USES   OP  RICE  LEFT-OVERS. 

Water  from  cooked  rice  may  be  used  in  soups,  for  the  liquid  in 
scalloped  dishes,  or  for  starching  sheer  materials. 

Cold  rice,  or  rice  reheated  by  steaming,  may  be  used  as  a  breakfast 
dish  with  sugar  and  cream,  with  stewed  fruits,  or  with  baked  or 
coddled  apples. 

Rice  reheated  by  steaming  may  be  served  on  a  platter  surrounded 
with  carrots  and  peas,  or  turned  over  in  browned  butter  or  other  fit 
and  served  as  a  vegetable. 

Rice  may  be  combined  with  vegetables  and  served  cold  with  cheese 
sauce  or  mayonnaise  as  a  salad. 

Rice  may  be  used  for  thickening  soups,  or  in  scalloped  dishes  in- 
stead of  bread  crumbs,  or  combined  with  chopped  meat  and  seasoned 
with  onion,  parsley,  or  celery  seed  and  made  into  croquettes. 

Rice  mixed  with  a  little  chopped  meat  and  green  pepper  or  celery 
makes  a  good  stuffing  for  tomatoes  or  baked  fish,  or  to  place  betwe«i 
two  steaks  of  fish  for  baking. 

The  tougher  cuts  of  meat  may  be  combined  in  stews  with  left-over 
rice. 

Rice  may  be  recooked  in  milk,  and  a  little  butter  or  other  fat  and 
sugar  added.  This  makes  a  particularly  nourishing  dish  for  children 
or  invalids. 
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Rice  scalloped  with  white  sauce  in  which  chopped  or  grated  cheese 
has  been  melted,  makes  a  substantial  and  appetizing  dish  suitable  for 
luncheon  or  supper. 

WILD  RICE. 

In  various  parts  of  this  continent,  especially  in  the  north-central 
United  States  and  south-central  Canada,  the  plant  sometimes  called 
wild  rice,  but  also  known  as  Indian  rice  and  Canada  rice,  is  common 
along  the  edges  of  ponds  and  streams.  It  is  not  a  true  rice  but  be- 
longs to.  a  different  botanical  group,  as  is  indicated  by  its  scientific 
name,  Zizania  aquatica. 

In  early  times  wild  rice  was  one  of  the  staple  foods  of  certain 
trib^  of  American  Indians,  ranking  next  to  Indian  corn  in  impor- 
tance. They  gathered  it  by  paddling  among  the  reedlike  plants  and 
shaking  the  ripe  grains  into  the  canoe.  The  grains  are  longer  and 
less  rounded  than  those  of  true  rice  and  the  husk  is  somewhat  dark 
in  color.  The  Indian  women  parch  the  rice  in  kettles  over  an  open 
f^re,  and  the  heat  not  only  improves  the  flavor  and  keeping  quality 
of  the  grain,  but  also  makes  the  rough  husk  easier  to  remove.  The 
parched  grain  is  tossed  from  birch-bark  baskets  to  winnow  out  the 
chaff,  but  small  portions  of  the  hulls  cling  to  the  grains,  and  give 
tliem  and  the  food  prepared  from  them  a  grayish  color. 

The  Indians  generally  boil  wild  rice  or  make  it  into  soups  and 
stews  with  such  foods  as  fish  or  game,  though  they  occasionally  grind 
it  and  make  it  into  thin  cakes.  In  some  localities  wild  rice  was  also 
a  common  food  among  early  settlers  and  traders,  who  learned  from 
the  Indians  how  to  prepare  it.  It  is  much  esteemed  by  sportsmen, 
and  has  been  introduced  by  them  into  clubs  and  private  families, 
and  occasionally  appears  on  restaurant  menus.  In  such  establish- 
ments it  is  most  frequently  used  as  a  vegetable,  especially  with  game, 
but  it  is  also  served  as  a  breakfast  cereal. 

Sam,ples  of  wild  rice  analyzed  in  the  Office  of  Home  Economics 
show  that  its  general  food  value  is  much  like  that  of  other  cereals, 
perhaps  resembling  wheat  most  closely.  It  contains  rather  more 
protein,  fat,  and  ash  than  true  rice,  and  proportionately  less  carbohy- 
drates, but  these  differences  are  not  pronounced.  There  is  no  reason 
to  suppose  that  it  is  either  more  or  less  digestible  than  other  cereals. 
A  serious  objection  to  growing  it  as  a  cultivated  crop  is  that  the 
grains  shatter  easily. 
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^X^HE  standardization  of  containers  for  marketing 
-L  fruits  and  vegetables  is  one  of  the  important 
problems  which  demands  the  attention  of  the  general 
public.  It  is  vitally  necessary  in  the  interest  of  a 
square  deal  that  the  exact  content  of  such  packages 
be  generally  known  and  that  the  different  sizes  be 
readily  distinguishable  from  each  other. 

Federal  standards  are  now  in  force  regulating  the 
sizes  of  barrels  used  for  fruits  and  vegetables  and 
for  cranberries.  Federal  standards  are  also  fixed 
for  grape  baskets,  berry  boxes,  and  small  till  baskets. 

A  serious  lack  of  uniformity  is  still  to  be  corrected 
in  the  sizes  of  such  packages  as  hampers,  round  stave 
baskets,  splint  or  market  baskets,  and  of  many  boxes 
and  crates  used  in  the  marketing  of  perishables. 


Coiii^tribution  from  the  Bureau  of  Markets 

GEORGE  LIVINGSTON.  Chief 
Waahingtc^.  D.  C.  April,  I92I 
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STANDARD  CONTAINERS  FOR  FRUITS  AND 
VEGETABLES. 


By  F.  P.  Downing,* 
Formerly  Investigator  in  Package  Standardization. 


IMPORTANCE  OP  STANDARD  CONTAINERS. 

STANDARD  containers  for  marketing  fruits  and  vegetables  are 
of  more  interest  to  the  average  citizen  than  he  generally  realizes. 
Not  only  is  he  defrauded  frequently  by  the  substitution  of  short- 
measure  packages  at  the  full-measure  price,  which  is  inevitable  if 
the  difference  in  the  size  of  packages  is  not  easily  detected,  but  also 
the  cost  of  marketing  is  increased  by  the  greater  expense  of  manu- 
facturing a  large  number  of  unnecessary  styles  and  sizes  and  by 
breakage  in  transit,  sometimes  directly  attributable  to  the  difficulty 
of  loading  odd-sized  containers.  These  losses  constitute  a  wholly  un- 
necessary tax  on  the  fruit  and  vegetable  industry. 

SOME  CAUSES  OF  VARIATIONS. 

Probably  the  most  important  factor  contributing  to  the  present 
unsatisfactory  situation  is  the  use  of  regional  packages  long  estab- 
lished by  local  usage.  Such  packages  may  have  been  satisfactory 
when  their  use  was  confined  to  a  limited  territory,  but  of  late  years 
rapid  transportation  and  the  use  of  special  refrigerator  and  venti- 
lator cars  have  brought  the  products  of  every  comer  of  this  country 
into  our  great  marketing  centers  where  the  diversity  of  styles  and 
sizes  of  containers  have,  resulted  in  confusion. 

There  are  in  common  use  to-day  about  40  sizes  of  cabbage  crates, 
20  styles  of  celery  crates,  30  lettuce  crates  or  boxes,  50  styles  and 
sizes  of  hampers,  15  styles  and  sizes  of  round  stave  baskets,  and 

^  The  inyestlgatlaos  which  yielded  the  information  presented  In  this  bulletin  were 
carried  on  by  Mr.  Downing.  H.  W.  Samson,  Specialist  in  Standardization,  completed 
tbe  preparation  of  the  material  for  publication. 
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market  baskets  varying  in  sizes  from  1  quart  to  24  quarts,  whereas 
relatively  few  standard  sizes  would  satisfy  all  the  demands  of  the 
trade. 

The  unfair  competition  of  short-measure  containers  has  been  an- 
other unsatisfactory  factor.  Certain  shrewd  packers  have  found 
that  by  slight  modifications  in  the  shape  of  packages  (See  fig.  1)  the 
cubical  content  can  be  reduced  substantially  without  noticeably  af- 
fecting the  appearance.  Commodities  sold  in  these  containers  can 
be  offered  at  a  lower  price  per  package  than  those  sold  in  standard 
packages,  but  the  price  per  unit  of  weight  is  of  course  higher.  Often 
this  has  caused  the  general  adoption  of  the  short-measure  package, 
and  there  is  no  end  to  this  procedure,  for  once  the  short-measure 
is  recognized  as  the  standard  a  still  shorter  one  is  put  out  by  the 
unscrupulous  minority. 

The  6-quart  market  basket,  the  14-quart  peach  basket  (fig.  1),  the 
seven-eighths  bushel  bean  hamper,  and  the  5-peck  lettuce  hamper  are 
easily  confused  with  peck,  half -bushel,  bushel,  and  1^-busheI  badcels. 
(See  figs.  3  and  4.) 

Another  factor  which  has  caused  the  addition  of  many  unneoessary 
packages  is  the  lack  of  a  unit  which  is  accepted  as  the  basis  fmr  all 
package  standards.  If  a  manufacturer  wishes  to  introduce  a  crate 
into  a  producing  section  nonnally  using  the  barrel,  instead  of  using 
the  bushel  imit,  the  tendency  is  to  offer  a  barrel  crate  or  half-barrel 
crate.  At  the  present  time  the  crates  and  boxes  are  being  numn- 
factured  in  sizes  based  on  the  United  States  standard  barrel  (105 
quarts)  with  its  subdivisions,  the  United  States  cranberry  liwrd 
(86f|)  with  its  subdivisions,  the  weight  bushel,  the  heaped  boshel^ 
and  the  volume  bushel.  These  different  standards  are  used  beeause 
of  competing  packages. 

The  result  may  be  seen  by  a  glance  at  the  following  table : 

Three  series  of  crates  which  can  not  he  readily  distinguished  from  each  ttker. 


Crates  based  on  United  States 
apple  barrel. 

Crates  based  on  United  States 
oranbeny  barrel. 

Crates  bwed  on  slMtad 
buAel. 

1-barrel  crate,  105  quarts 

1-barrelcrate,  86H  quarts 

a-bushelemte,  06  quarta. 
1-bushelcrate,  *Z2  quarts. 

4-barre  lorate  534  aiiarts 

4-barrelcrate,  iH\  quarts 

t-barrel  crate,  28|{  quarts 

{-barrel  crate,  35  quarts 

It  is  highly  improbable  that  anyone  could  tell  the  one-third  cran- 
berry barrel  crate,  containing  approximately  29  quarts,  from  the 
standard  bushel  of  32  quarts,  and  even  less  likely  that  the  one-half 
apple  barrel  crate,  holding  52^  quarts,  could  be  distinguished  from 
the  1^  bushel  crate,  which  contains  48  quarts.     (See  fig.  2.) 
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EXISTING  FEDERAL  STANDARDS. 

The  standard  containers  provided  by  the  Federal  Government  for 
the  marketing  of  fruits  and  vegetables  are  the  standard  barrel,  con- 


FiG.  3. — The  standard  bushel  hamper  of  32  quarts  holds  nearly  a  peck  more  than  the 
short  basket  Thirty-three  per  cent  of  the  hampers  manufactured  to^lay  are  diort 
bushels.  The  beans  in  front  of  the  short  basket  represent  the  difference  In  quaatfty 
held  by  the  two  baskets. 

taining  7,056  cubic  inches,  and  its  subdivisions;  the  cranberry  barrel, 
containing  5,826  cubic  inches,  with  its  subdivisions;  three  standard 
sizes  of  Climax  or  grape  baskets,  containing  2,  4,  and  12  dry  quarts, 
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respectively;  and  standard  berry  boxes  and  till  baskets,  containing 
dry  one-half  pint,  dry  pint,  dry  quart,  and  multiples  of  the  dry 
quart.  The  standard  apple  and  vegetable  barrel,  which  is  ordinarily 
supposed  to  contain  3  bushels,  actually  holds  9  quarts  in  excess  of 
that  amount.  In  establishing  this  standard  theoretical  considera- 
tions were  laid  aside  and  the  same  dimensions  and  capacity  were 
adopted  as  those  of  the  flour  barrel.  The  subdivisions  of  the  barrel 
are  three-fourths  barrel,  one-half  barrel,  and  one-third  barrel.    The 


Fig.  4. — Lettuce  hampers  vary  in  capacity  from  40  quarts  to  48  quarts,  but  frequently 
wholesale  at  the  same  price.  The  smaller  basket  in  the  picture  holds  87  heads  of 
lettuce,  the  larger  49  heads.     The  diCFerence  in  contents  is  shown  on  the  ground. 

standard  barrel  Act  is  enforced  by  the  Bureau  of  Standards,  Depart- 
ment of  Commerce,  and  in  those  States  which  have  legally  adopted  the 
Federal  standard,  also  by  the  local  sealers  of  weights  and  measures. 

The  United  States  standard  container  Act,  fixing  standards  for 
Climax  baskets  and  for  berry  boxes  and  small  till  baskets,  is  enforced 
by  the  Bureau  of  Markets  of  the  Department  of  Agriculture. 

The  two  acts  have  done  away  with  a  large  number  of  unnecessary 
sizes  of  barrels,  berry  boxes,  and  grape  baskets,  and  have  awakened 
a  widespread  demand  for  the  application  of  the  same  principle  to 
other  containers.    (See  figs.  5  and  6.) 
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NEED  FOR  A  FIXED  UNIT  AS  BASIS  FOR  STANDARDS. 

The  dry  quart  with  its  subdivisions  and  multiples  is  a  satisfactory 
basis  for  standardizing  such  small  containers  as  the  berry  box  and 
small  till  basket,  but  for  larger  packages  a  larger  unit  must  be 
adopted,  so  that  the  purchaser  of  commodities  in  such  containers  can 
recognize  readily  the  various  sizes.  For  this  purpose  the  Winchester 
bushel  or  struck  bushel,  containing  2,150.42  cubic  inches,  is  believed 
the  most  satisfactory  unit.     The  weakness  of  adopting  arbitrary 


FiQ.  5. — ^Above :  Tills  or  Bmall  fruit  baskets  now  standardized  by  law.     Below :  Some  of 
the  sizes  of  small  fmit  baskets  in  common  use  before  Government  standardisation. 

standards  has  already  been  shown  as  a  cause  of  the  present  unsatis- 
factory situation. 

A  standard  unit  of  measure  should  be  permanent,  definite,  and 
of  fixed  and  uniform  value.  The  heaped  bushel  which  is  in  conmion 
use  is  far  from  being  fixed,  and  in  many  instances  the  heap  has  prac- 
tically disappeared.  A  proper  heap  has  never  been  defined  by  Con- 
gress, and  in  those  States  where  an  attempt  has  been  made  to  describe 
the  manner  in  which  the  measure  should  be  heaped  the  phrase- 
ology generally  is  vague  and  indefinite.  The  heap  has  been  referred 
to  as  a  cone,  the  base  being  the  top  of  the  measure,  and  the  height 
depending  on  the  nature  of  the  article  when  piled  "  as  high  as  may 
be  without  special  effort  or  design."  Such  vegetables  as  sweet  pota- 
toes under  this  definition  might  be  piled  so  high  that  the  heap  would 
be  as  large  as  the  measure  itself. 
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Furthermore  in  certain  States  where  determined  efforts  have  been 
made  to  secure  a  proper  heap  to  the  measure,  dealers  have  provided 
themselves  with  measures  of  small  diameter.  (See  fig.  9.)  Obvi- 
ously the  smaller  the  diameter  of  the  measure  the  smaller  the  heap. 

In  case  of  shipping  packages  which  must  be  provided  with  covers 
the  heap  necessarily  must  be  eliminated.  The  State  of  New  York 
has  recognized  these  objections  by  repealing  its  laws  requiring  cer- 
tain commodities  .to  be  sold  by  the  heaped  measure. 


Fig.  6. — Above :  Two,  four,  and  twelve-quart  Climax  or  grape  baskets.  ShlpmentB  of  other 
sizes  In  Interstate  trade  are  prohibited  by  law.  Below:  Thirty-one  types  of  Climax 
baskets  in  general  use  in  1917,  before  the  establishment  of  standards. 

Many  States  have  attempted  to  define  the  bushel  in  terms  of  weight. 
However,  if  the  bushel  is  at  the  same  time  to  be  regarded  as  a  unit 
of  volume  this  is  impossible,  as  the  weight  of  any  given  volume  of 
fruits  or  vegetables  will  vary  with  the  size,  variety,  condition  of  the 
product,  and  the  tightness  of  the  pack.  Figure  8  shows  a  typical 
example.  Here  are  two  sweet-potato  crates,  one  having  a  capacity 
of  1  Winchester  bushel  and  the  other  an  estimated  capacity  of  1 
legal  weight  bushel.  Both  crates  are  sold  as  a  bushel,  but  there  is  a 
difference  of  almost  a  peck  in  the  actual  content. 

It  is  not  clear  just  what  was  the  basis  for  the  weight-per-bushel 
laws  which  are  now  in  effect,  and  wide  differences  may  be  found  in 
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the  laws  of  the  various  States.  To  illustrate,  the  legal  weight  per 
bushel  of  sweet  potatoes  is  46  pounds  in  the  Dakotas  and  60  pounds 
in  Maryland,  that  of  unshelled  green  peas  is  28  pounds  in  Massa- 
chusetts and  56  pounds  in  Pennsylvania.  A  bushel  of  tomatoes  \& 
45  pounds  in  Oklahoma  and  60  pounds  in  Virginia.  If  the  various 
States  were  to  enforce  rigidly  these  weight-per-bushel  laws,  inter- 
state commerce  certainly  would  be  carried  on  under  tremendous  diffi- 
culties. 

The  struck  bushel,  which  is  the  Winchester  bushel  of  2,150.42  cubic 
inches,  is  the  most  satisfactory  unit  for  package  standardization.  It 
is  recognized  indirectly  through  a  resolution  of  Congress,  passed 


Fio.  7. — Misuse  of  a  basket.  Quart  berry  boxes  are  intended  only  for  the  marketiof  of 
berries,  cherries,  and  similar  fruits.  There  is  a  variation  of  14  per  cent  in  the  weight 
of  the  apples  in  these  baskets. 

and  approved  in  1836,  authorizing  the  Secretary  of  the  Treasury  to 
prepare  a  set  of  weights  for  use  in  the  customhouses  and  for  other 
purposes.  The  Treasury  Department  adopted  the  Winchester  bushel 
and  most  of  the  States  now  recognize  this  standard  by  legislative 
enactment.  A  package  based  upon  this  fixed  unit  of  volume,  when 
filled  level  with  the  top,  is  recognized  easily  as  a  full  measure.  (See 
fig.  2.)  Any  variation  or  slackness  in  filling  is  detected  at  once  even 
by  the  untrained  eye. 

SALES  BY  MEASURE  VERSUS  SALES  BY  WEIGHT. 

In  view  of  the  difficulties  which  are  necessarily  encountered  in  at- 
tempting to  secure  a  uniform  method  of  filling  or  packing  standard 
containers,  it  is  generally  recognized  that  weight  is  the  only  really 
definite  basis  of  sale,  and  for  that  reason  the  pound  or  hundred- 
weight should  be  used  where  this  is  practical.  An  exception  may  be 
noted  in  regard  to  products  which  are  carefully  graded  as  to  sixe, 
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in  which  case  the  sales  may  be  made  satisfactorily  by  numerical 
count. 

To  avoid  such  abuses  as  are  frequently  incident  in  repacking,  the 
sale  of  commodities  in  quantities  less  than  the  original  package  should 
be  by  weight  or  numerical  count.  For  example,  4-quart  baskets  of 
peaches  are  sometimes  repacked  so  loosely  that  an  extra  basket  is 
gained  out  of  every  5  or  6  repacked ;  and  3  or  4  pounds  of  Malaga 
grapes  are  often  removed  from  the  California  4-basket  grape  crate 
before  they  are  displayed  for  sale.  Another  evil  attendant  upon  re- 
packing is  the  use  of  small  containers,  which,  although  they  conform 
to  the  standards,  are  not  suitable  for  measuring  certain  products  for 
which  they  are  not  intended.  The  1-quart  berry  box  and  2-quart  and 
3-quart  till  baskets  are  used  extensively  by  retail  dealers  in  the  sale 


Fio.  8. — ^These  small  potato  crates  yary  3  inches  in  length.     Both  are  sold  as  bushels. 
The  small  15-inch  crate  holds  a  volume  bushel. 

of  apples,  peaches,  onions,  and  other  large  fruits  or  vegetables. 
Figure  7  shows  how  such  dealers  frequently  resort  to  deceptive 
methods  of  packing,  thus  defrauding  the  unsuspecting  customer  who 
pays  well  for  the  empty  spaces  in  the  bottom  of  the  basket. 

However,  for  obvious  reasons  transactions  involving  the  sale  of 
originial  containers  often  can  not  be  made  on  a  net- weight  basis  with- 
out adding  greatly  to  the  cost  of  marketing.  Perishable  commodi- 
ties must  be  handled  with  all  possible  dispatch,  and  the  time  and 
labor  required  to  weigh  each  package  would  more  than  offset  the 
good  which  might  result  from  a  knowledge  of  the  exact  weight. 
Furthermore,  many  sales  are  made  while  the  products  are  in  transit 
to  market,  and  even  if  the  weight  at  time  of  packing  were  known, 
a  considerable  variation  from  this  weight  might  occur  as  a  result  of 
shrinkage  due  to  drying  out  or  decay.  Then,  too,  a  shipping  pack^ 
age  must  be  filled  compactly  without  regard  to  weight  or  the  prod- 
uct may  be  damaged  by  the  movement  within  the  contamer.    In  gen- 
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eral  it  may  be  said  that  transactions  involving  the  sale  of  packed 
fruits  or  vegetables  in  the  original  container  should  be  made  by  tiie 
standard  package,  but  when  it  is  necessary  to  break  such  packages 
in  order  to  dispose  of  the  commodity  in  smaller  quantiti^,  sales 
should  be  made  by  weight  or  count. 


Fig.  10. — Florida  orange  box  showing  "bulge  pack.**    Left:  Tbe  Btralglit  pack.     Blgbt: 

Tbe  pyramid  pads. 

well  filled  the  waste  space  increases  the  package  cost,  and  since 
freight  charges  are  ordinarily  based  on  an  estimated  per-package 
weight,  the  carriers  receive  pay  for  more  than  they  actuaUy  carry 
when  the  containers  are  not  full  (See  fig.  11) ;  also  tjie  product  is 
likely  to  be  shaken  and  bruised  in  transit  and  discriminated  against 
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by  dealers  in  the  markets  on  account  of  its  poor  appearance.  The 
price  penalty  paid  on  account  of  poor  filling  is  usually  much  greater 
than  the  actual  weight  shortage  would  warrant. 

It  is  customary  in  packing  fruits  and  vegetables  to  arrange  the 
product  to  provide  a  bulge  above  the  top  of  the  container.  (See  fig. 
10.)  The  cover  is  then  put  in  place  by  pressure.  When  the  height 
of  the  pack  is  not  excessive  this  is  a  very  desirable  practice.  As  the 
natural  shrinkage  and  settling  occurs  the  product  is  held  securely  in 


Fig.  11; — A  *'  slack  fill  "  of  stiiDg  beans  In  a  short  or  I  bushel  bean  hamper.  The  beans 
at  right  weigh  23  pounds,  at  left  25  pounds.  Average  weight  of  properly  filled 
hampers  is  27  pounds. 

place  until  the  shrinkage  is  sufficient  to  offset  the  bulge.  The  extra 
amoimt  of  produce  is  more  than  paid  for  by  the  ready  sale  and  better 
price  which  can  always  be  secured  for  an  attractive  pack. 

NEED  OF  FEDERAL  STANDARDS   FOR  BASKETS. 

There  are  three  important  shipping  containers  which  are  espe- 
cially in  need  of  standardization  at  the  present  time — the  hamper, 
the  round  stave  basket,  and  the  marked  or  splint  basket.  Investiga- 
tions in  all  parts  of  the  United  States  where  these  packages  are  used 
have  shown  a  serious  lack  of  uniformity  in  capacity,  shape,  and 
strength  which  could  be  corrected  by  the  adoption  of  standards  which 
have  been  prepared  by  the  Bureau  of  Markets. 
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The  hamper  is  one  of  the  most  widely  used  shipping  contaiiiers, 
and  is  especially  popular  in  the  Eastern  and  Southern  States.  Almost 
30,000,000  of  these  baskets  are  used  annually.  When  made  of  light 
materials  it  is  well  adapted  for  marketing  light  produce,  sodi  as 
lettuce  and  kale,  and  when  of  heavier  construction  can  be  uaed  in 
shipping  such  products  as  sweet  potatoes  and  apples. 

A  glance  at  figure  12  shows  a  large  nmnber  of  styles  and  sizes  in 
use  at  present.  On  account  of  the  different  shapes  and  sizes  it  is 
practically  impossible  for  a  purchaser  to  know  just  how  much  he 
is  getting. 

The  need  for  standard  dimensions  perhaps  is  not  generally  recog- 
nized. On  first  consideration  it  would  seem  that  if  all  standard 
bushel  baskets  contained  the  same  cubic  content  there  would  be  no 
chance  for  deception.  This  is  not  altogether  true,  as  will  be  seen 
by  referring  to  figure  13. 

The  baskets  shown  in  this  group  are  all  standard  bushels,  but  one 
would  never  know  it  by  looking  at  them.  Another  important  reason 
for  fixing  standard  dimensions  is  to  facilitate  the  development  of 
standard  rules  for  loading  these  containers  in  cars. 

It  is  estimated  that  one-third  of  the  so-caUed  half-bushel  hampers 
which  are  manufactured  to-day  are  short  measure.  In  fact,  the  use 
of  the  14-quart  basket  has  become  universal  in  certain  districts,  hav- 
ing entirely  supplanted  the  16-quart  of  half-bushel  basket. 

The  seven-eighths  or  28-quart  hamper  is  another  size  which  should 
be  eliminated.  (See  fig.  3.)  It  is  used  largely  for  shipping  southern 
produce  and  masquerades  as  a  full  bushel  in  the  markets.  This 
basket  has  already  been  declared  illegal  in  the  States  of  Texas,  New 
Jersey,  and  Ohio  and  in  the  District  of  Columbia.  It  is  interesting  to 
know  that  about  25  per  cent  of  what  are  commonly  supposed  to  be 
bushel  baskets  are  short  measure. 

Still  another  size  in  common  use  which  should  be  eliminated  is  the 
5-peck  hamper.  This  size  does  not  meet  any  need  which  is  not  fillecf 
by  the  1-bushel  and  IJ-bushel  sizes. 

The  20-quart  or  five-eighths  bushel  brace  basket  is  used  chiefly  in 
the  territory  tributary  to  Philadelphia,  where  it  is  employed  exten- 
sively in  hauling  tomatoes  to  the  canneries.  This  size  hamper  is  not 
to  be  regarded  as  a  short  container,  as  it  is  more  likely  to  be  con- 
fused with  the  16-quart  or  half-bushel  basket  than  with  a  lai^x 
size,  but  it  does  not  appear  in  the  list  of  proposed  standards  which 
are  recommended  by  the  Bureau  of  Markets. 

The  sizes  of  hampers  which  are  recomended  by  the  Bureau  of 
Markets  as  being  sufficient  in  number  to  satisfy  all  legitimate  re- 
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Fig.  12. — Above :  Proposed  standard  hampers.  All  other  styles  should  be  eliminated.  The 
Ih  bushel  hamper  is  made  in  two  8tyle&  Below:  Group  of  hampers  showing  sizes  and 
styles  in  general  use  to-day.     A  striking  illustration  of  the  need  of  standardization. 


Fig.  13. — Showing  need  of  standard  dimensions  for  bushel  hampers.  The  height  of  the 
six  standard  bnshels  varies  from  17  inches  to  22  i  inches,  making  a  car  lot  loading  of 
ndzed  hampers  difficult 
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quirements  of  the  trade  are  as  foUows:  Eight-quart,  or  1  peck;  16- 
quart,  or  \  bushel ;  32-quart,  or  1  bushel ;  and  48-quart,  or  1 J  bushel. 
(See  fig.  12.)  All  of  these  sizes  are  necessary.  It  will  be  observed 
that  there  are  two  styles  of  48-quart  hampers  shown  in  the  illustra- 
tion. These  two  styles  are  not  necessary,  but  it  seems  expedient  to 
use  both,  since  the  tall,  narrow  one  is  demanded  in  Florida  for  ship- 
ments of  lettuce,  but  is  not  popular  in  other  parts  of  the  country, 
where  a  hamper  of  greater  diameter  is  preferred. 

ROUND  STAVE  BASKETS. 

The  round  stave  basket  is  popular  in  all  regions  except  the  South- 
em  and  Middle  Atlantic  States  and  on  the  Pacific  coast.  It  is  used 
for  shipping  a  large  variety  of  fruits  and  vegetables  and  is  also 
used  in  the  field  in  place  of  lug  boxes.  In  recent  years  it  has  sup- 
planted to  some  eirtent  the  6-basket  carrier  in  the  peach  districts  of 
Georgia  and  the  Middle  Atlantic  States  because  of  the  greater 
amount  of  labor  necessary  for  packing  the  carrier.  Some  18,000,000 
or  20,000,000  round  stave  baskets  are  manufactured  annually. 

Figure  15  shows  that  in  the  case  of  the  round  stave  basket,  as  well 
as  in  that  of  the  hamper,  a  large  number  of  unnecessary  sizes  are 
being  manufactured  at  present.  The  sizes  which  are  recommended  as 
standards  by  the  Bureau  of  Markets  are  the  same  as  those  recom- 
mended for  the  hamper  except  for  the  elimination  of  the  8-quart 
and  the  addition  of  the  2-bushel  size.  These  four  sizes  shown  in  the 
upper  part  of  figure  15  can  be  distinguished  readily  from  each  other 
by  the  eye. 

SPLINT  BASKETS. 

Splint  or  veneer  baskets  are  better  known  to  the  public  as  market 
baskets.  They  are  manufactured  from  either  broad  or  narrow 
splints,  and  there  is  a  wide  diversity  in  the  dimensions  of  the  forms 
used  by  the  diflFerent  manufacturers.  The  broad-splint  type  is  some- 
times known  as  the  solid  veneer  basket. 

Splint  baskets  may  be  divided  into  three  classes — overhandle,  drop- 
handle,  arid  square-cornered.  The  overhandle  has  a  single  handle 
nailed  to  the  center  of  each  side ;  the  drop-handle  type  has  two  han- 
dles that  fold  back  over  each- end  of  the  basket  when  not  in  use;  and 
the  square-cornered  type,  as  the  name  indicates,  has  square  instead 
of  round  comers.  It  is  the  best  type  of  the  three  for  shipping,  as  it 
is  the  stron^W;,  and  also  loads  in  freight  or  express  cars  to  better  |mJ- 
vantage.  Square-cornered  baskets  are  used  extensively  in  the  mar- 
keting of  hothouse  products,  such  as  lettuce,  tomatoes,  and  cuciunbers. 


Digiti 


zed  by  Google 


standard  Containers  for  Fruits  and  Vegetables,         17 


Fig.  14. — Above :  Proposed  sizes  for  standards.     Below :  Twenty-flve  styles  and  sizes  of 
market  or  splint  baskets  manufactured  and  used  to-day. 


Fig.  15. — Above :  Proposed  standard  sizes  of  round  stave  baskets.     Below :  Twenty  sizes 
of  round  stave  baskets  in  general  use  to-day. 

22412"— 21 3  r^^^^T^ 
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The  splint  basket  is  used  extensively  as  a  shipping  container  for 
f ^rm  produce.  In  the  farmers'  market  of  one  large  city  alone  sales 
of  produce  in  market  baskets  run  as  high  as  $11,000  in  a  single  day, 
and  in  many  other  cities  the  market  basket  is  one  of  the  most  com- 
mon containers.  It  is  preeminently  a  direct  marketing  package,  and 
it  is  valuable  because  it  can  be  carried  conveniently,  thus  encouraging 
the  purchase  of  produce  in  larger  quantities  than  might  be  bought 
otherwise-  In  figure  14  twenty-five  styles  and  sizes  are  shown,  to- 
gether with  the  five  recommended  for  standards. 


Fig 

Many  of 
peck  size  h 
one-half  bv 
ing  on  the 
Markets  ar 

24-quart.  Of  these  sizes  the  12-quart  and  16-quart  wiU  be  used  most 
generaUy.  For  heavy  products  the  12-quart  size  carries  better  than 
the  16-quart.  The  24-quart  size  is  used  for  such  products  as  lettuce 
and  spinach. 

The  number  of  splint  baskets  used  annuaUy  is  not  known,  but 
more  of  this  type  are  manufactured  than  any  other.  Approximately 
50  per  cent  of  these  baskets  are  manufactured  in  sizes  varying  from 
13  to  15  quarts. 
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NEED  OF  STANDARD  BOXES  AND  CRATES. 

.  Fruits  and  vegetables  are  shipped  extensively  in  boxes  and  crates. 
In  many  instances  these  containers  have  become  so  well  established 
through  long  usage  that  they  have  practically  become  standards,  and 
in  a  few  cases  these  packages  have  been  standardized  by  law.  The 
latter  situation  is  true  of  the  northwestern  apple  box  (Fi^.  17),  the 
Texas  folding  crate  (Fig.  16),  and  others. 


Flo.  17. — Northwetftern  apple  box.    Over  35,000,000  of  these  boxes  are  used  annually. 

The  problem  of  standardization  must  be  approached  from  two 
angles :  First,  standards  based  on  the  bushel  with  its  multiples  and 
subdivisions  for  use  in  shipping  products  sold  extensively  by  the 
bushel,  and  also  sold  in  baskets  standardized  on  the  basis  of  the 
bushel;  and,  second,  crates  of  standard  dimensions  which  are  not 
based  on  volume  but  on  their  particular  desirability  for  use  in  pack- 
ing certain  crops.  Under  the  first  division  would  come  crates  for 
such  products  as  potatoes,  onions,  and  apples,  and  under  the  second, 
special  crates  for  cantaloupes,  celery,  asparagus,  and  pineapples. 
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The  work  of  standardization  should  be  carried  on  with  a  view  to 
securing  uniformity  in  the  case  of  many  boxes  and  crates  of  nearly 
but  not  exactly  the  same  size. 

PRODUCE  BOXES. 

Produce  boxes  or  lug  boxes  are  commonly  used  for  marketing 
locally  grown  farm  produce  in  the  city  markets.  In  many  localiti^ 
there  is  such  a  serious  lack  of  uniformity  in*  the  sizes  of  these  boxes 
that  it  is  impossible  to  know  the  exact  capacity,  and  thus  opportunity 
is  afforded  for  deception.  Figure  18  shows  a  type  in  use  in  one  east- 
em  city.  These  boxes  are  made  in  sizes  varying  from  25  to  33  quarts* 
although  they  are  supposed  to  contain  1  bushel. 

The  following  table  shows  the  variety  of  lugs  now  in  use  in  some 
of  the  principal  markets  of  the  country : 

Produce  "boxes. 


Type. 


Inside  dimensions  (inches). 


Capacity 
(cnl^ 
inches). 


Rochester,  N.  Y.,  box 

Buffalo,  N.  Y.,box 

Do 

Huntington,  W.  Va.,  box. . 

Do 

Hanisburg,  Pa. ,  box 

Detroit,  ifich.: 

Rieid  ventilated  box. . . 

Folding  box 

Columbus,  Ohio. 

Milwaukee,  Wis. 

Cleveland,  Ohia 

Do.... 

St.  Louis,  Mo 

Providence,  R.  I 

Boston,  Mass. 

Richmond,  Va.: 

No.  3  canned  goods  box 

Soapbox 

Washington,  D.  C 

Do 

Do 

Do 

Philadelphia,  Pa 

San  Francisco,  Calif.: 

40-pound  lug  box. 

50-pound  lug  box 

60-pound  lug  box 

Do 

Los  Angeles,  Calif 

Chicago,lU 

Do 

Do 

Buffalo,  N.Y 

Providence,  R.I 


llbyMJbylW.. 
10byl4{byl8{.. 

II  by  14}  by  164.. 
lUbyllibylftj. 

III  by  13  by  17|.. 
Ill  by  13i  by  in. 


li: 


1] 

i: 

S' 

8 
8| 

8^ 

10  by  13  b: 


I  by  22 


i^lz 


n 


•yl».. 
>y  I3  6y22..., 
by  16  by  21... 
by  20. 


byl8|l 


7f  byl2by20i 
7l  by  14  by  221 
8Xbyl4by22J 
9  by  14  bv  22" 
5|  by  14  by  1 
5   by  12 by  1 
5   by  12*  by 

5  byl2jbyl4i 

6  by  14  by  15 
6}  by  13  by  13 


2,600 
2,S» 
2,704 
2.52S 
2,716 

2,713 
2,754 
2,406 
2.565 
2:i5S 
2;i6D 
2.182 
2,16S 
2,592 

2,275 
2,012 
1,716 
1,859 
2,002 
2,268 
5,625 

1,SSI 
2,414 
2,648 
2,604 
1,308 
940 
1,100 
1,019 
1.207 
1,099 


Attempts  to  standardize  produce  boxes  on  the  basis  of  the  weight 
busliel  have  been  imsatisf actory  and  have  led  away  from  any  attempt 
at  uniformity.    Some  of  these  boxes  hold  nearly  5  pecks. 
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Produce  boxes  should  be  standardized  on  the  same  basis  as  fruit 
and  vegetable  crates.  Two  sizes,  ^-bushel  and  1-bushel,  will  meet 
practically  all  requirements  of  the  trade,  but  if  larger  sizes  seem  de- 
sirable for  any  particular  purpose  they  should  be  manufactured  in 
l^-bushel  size  or  in  multiples  of  the  bushel. 


Fio.  18. — Produce  or  lug  boxes  varying  in  size 'from  25  quarts  to  33  quarts.     AU-tiell  on 
the  wholesale  market  for  the  same  price.  »■ 

NOTES  ON  OTHER  CONTAINERS. 

The  investigations  of  the  Bureau  o|  Markets  have  covered  practi- 
cally all  styles  of  packages  used  in  marketing  fruits  and  vegetables 
in  the  United  States.  While  in  many  instances  these  studies  have 
not  progressed  to  a  point  where  it  is  advisable  to  make  definite  recom- 
mendations the  information  which  f oUows  serves  to  point  out  many 
opportunities  for  applying  the  general  principles  which  have  been 
set  forth.  There  is  no  doubt  that,  through  intelligent  legislation,  the 
number  of  styles  and  sizes  could  be  reduced  without  interfering  with 
the  requirements  of  the  industry. 

APPLE  BOXES. 

The  northwestern  apple  box  (See  fig.  17)  is  now  generally  recog- 
nized as  the  standard  in  all  the  western  apple  districts,  and  with  the 
exception  of  California,  where  a  special  box  9J  by  11  by  20^  inches  is 
also  made,  it  is  used  almost  exclusively.  The  inside  dimensions  of 
the  northwestern  box  are  lOJ  by  11^  by  18  inches,  with  a  cubic  con- 
tent of  2,173  cubic  inches.  In  the  interest  of  the  general  problem  of 
standardization,  the  content  of  this  box  might  be  made  to  conform  to 
the  standard  bushel,  by  reducing  the  depth  from  11^  to  llf  inches 
without  interfering  in  any  way  with  the  present  packing  methods. 

A8PABAGU8  CBATE8  AND  BOXES. 

Asparagus  is  marketed  in  specially-constructed  crates  and  boxes. 
A  very  popular  type  of  crate  for  long  stalks  of  asparagus  is  pyram- 
idal in  form.  Asparagus  having  short  stalks  is  generally  mar- 
keted in  boxes  and  is  either  laid  on  end  or  placed  with  the  tips 
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up.  Illinois  growers  use  boxes  having  20  or  24  compartments  similar 
to  the  divisions  of  an  egg  case.  (See  fig.  19.)  Each  compartment 
contains  one  bunch  of  asparagus.  The  type  of  crate  in  most  general 
use  in  California  and  South  Carolina  is  a  pyramidal  crate  holding 


Fig.  19.— Illinois  asparagus  crate  with  24  compartments. 

1  dozen  bunches.  (See  fig.  20.)  These  bunches  are  placed  ends  down 
in  moss  laid  on  the  bottom  of  the  crate.  Occasionally  asparagus  is 
shipped  loose  in  this  same  crate.  A  small  pyramidal  crate  is  used 
in  Illinois,  while  New  Jersey  uses  larger  crates  of  the  same  type 


Fio.  20. — California  pyramid  crate  used  for  asparagus. 

holding  2  dozen  bunches.  Maryland  ships  in  rectangular  boxes  hold- 
ing 24  to  36  bunches.  It  is  believed  that  the  pyramidal  crate  best 
adapted  to  marketing  asparagus  is  the  California  crate.  (Fig.  20.) 
The  Illinois  compartment  box  is  a  satisfactory  shipping  container 
and  might  be  standardized  in  the  24-bunch  size.    No  further  con- 
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elusions  have  been  reached  regarding  types  of  asparagus  boxes  that 
might  be  standardized.  The  following  is  a  list  of  the  various  types 
of  asparagus  crates  in  general  use  in  1920: 


PYRAMIDAL  ASPARAGUS  CRATES. 


Type. 


Contents. 


California 

South  Carolina 
New  Jersey... 

Maryland 

Delaware 

Do 

Do 

Washington... 
niinois 

Do 

Do 

Do 


12  bunches. 

Da 
2  dosen  bunches. 

Do. 

Da 
1}  dozen  bunches. 
1  doien  bunches. 

18  pounds. 

12  bunches  or  18  pounds. 


ASPARAGUS  BOXES. 


OaUfoniia.. 

Do 

niinois 

Do 

Do 

Do 

Mazyland... 
Washington 


50  pounds. 
20  poimds. 
2  dozen  bimches. 

Da 
20  bunches. 
Loose. 

28, 82,  or  36  bunches. 
15  poimds. 


CABBAGE  CBATE8. 

In  addition  to  large  sales  of  cabbage  in  bulk  or  by  the  barrel,  cab- 
bage is  sold  extensively  in  crates  of  many  varying  dimensions  and 
sizes.  The  following  list  shows  some  of  the  sizes  in  general  use  in 
1920  with  probable  point  of  origin.  Many  other  sizes  might  be 
memtioned. 


Location. 

Inside  dimensions  (biches). 

Outside  dimensions  (inches). 

Capacity 
(cubic 
inches). 

rolAmnn,  i''ia 

12by20by33 

12                          

7,920 
7  128 

Sanford.'Fla 

12byl8by83 

12                           

New  York,  N.Y 

34byl9byll 

11                           

7.106 

Yong»«»  Island ,  8,  C , ,  -  - ,        

104  by  19  by  874 

11                           

7  481 
11,088 
9,936 
6,105 
9,882 
7,620 
6,975 
9,417 
4,224 
10,000 
5,096 
7,695 
8,964 
12,240 
13,824 
.     9,817 
6,187 

Denver.  Colo. .' 

2iV24by22.:;:::::::::::: 

2fl                           

Rural  Retreat.  Va 

18by23by24 • 

11  by  234  by  24 

18                           

Do 

11                           

Atlanta,  Ga 

18  by  18  by  304.... 

18                           

Marietta,  Ohio 

16byl6by30 

16                            

St    Paul,  Mirm 

16  by  15  by  31 

15 

Minneapolis,  Minn 

174  by  174  by  30}.. 

18                            

I>yiBr^  iVnn.'. 

i2\)yi6by52^.:.::.:..::: 

12                            .  .  .          . 

Dallas,  T^x 

20  by  20  by  25 

21                             

Los  Anseles.  Calif 

13byl8by24I 

13                             .  . 

Do.... 

18byl8by28 

18                             

18by24by20 

18                             ... 

Do 

24  by  24  by  21i 

24                             

PuvalluD.  Wash 

24by24by24 

24 

Portland,  f>r^ 

24  by  194  by  21J 

24                              

Chicaeo.  til..."! 

15by  15Dy27J 

16 
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A  study  of  this 
table  shows  that  the 
capacity  of  most  cab- 
bage crates  varies 
from  about  6,000  to 
9,000  cubic  inches. 
In  so  far  as  capacity 
is  concerned,  this 
large  number  of  sizes 
could  be  reduced  to 
two  or  three.  The 
four  types  included  in 
the  following  table 
are  the  most  popular, 
taking  the  country  as 
a  whole. 

Along  the  Atlantic  coast  the  long  narrow  crate  with  a  centerpiece 
is  in  use  for  Wakefield  cabbage,  whereas  in  the  Middle  West  crates 
with  square  ends  are  in  general  use  for  all  varieties.  (See  figs.  21 
and  22.)  Investigations  thus  far  carried  on  indicate  that  further  in- 
vestigations may  show  other  desirable  crates. 


Fig.  21.- 


-Cabbage  crate  in  common  use  on  the  Atlantic 
Coast  (12"  X  18"  X  33"). 


Type. 

Inside  dimensions  (inches). 

Length 

of  slat 

(inches). 

36 
SO 
24 
Mi 

CapMlty 
(cubic 
inches). 

Atlantic  Coast  tvne .                                             

12  by  18  by  33 

7.12S 

Mississippi  Valley  t3rpo 

16byl6by28 

r'.ias 

Colorado  t  vuc . .                                               

21  by  22  by  24 

ll,09S 

ClUlfnmjA  typA - 

18byl8by23J 

7,G1^ 

The    weight    in 

these  crates  will 

1 

vary    according    t<y 

the  method  of  pack- 

ing and  the  variety 

of   cabbage   market- 

ed.  Generally  speak- 

ing,   the    Florida, 

Mississippi     Valley, 

and  California  types 

will    hold    approxi- 

mately   100   pounds. 

The   Colorado   crate      fio. 

22. — Cabbage   crate  in   common   use  in   the 

lllddle 

will  hold  about  160 

West  (16"  X  16"  X  28"). 

pounds,  depending  upon  the 

varietj 

7. 
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CANTALOUPE  CRATES. 

Cantaloupes  are  marketed  in  special  crates  (See  fig.  23),  the  dimen- 
sions of  which  are  fixed  to  contain  a  certain  numerical  count.  Square- 
end  crates  hold  36,  45,  and  54  melons  each,  while  small  crates  known 
as  '^  flats "  hold  12  or  15  melons.  In  the  East  the  large  crates  are 
made  with  paneled  ends ;  in  the  West  the  slats  forming  the  heads  are 
nailed  to  triangular  posts.  Flat  crates  from  all  sections  have  solid 
ends.    The  following  types  and  sizes  were  in  general  use  in  1920 : 


Fig.    23.- 


-Four  suggested  slses  of  cantaloupe  crates: 
and  Pony  Flat. 


Standard,   Pony,   Standard  Flat, 


Type 

Inside  dimensions  (inches). 

Contenta 

Square  beads: 

12  by  12                 

36  or  45  melons. 

California  pony  crate t 

Ubyll                 

45  or  54  melons. 

Rastffn  Txin  V  ciate 

llbyir                

45  or  M  melons. 

12byl2                 

36  or  45  melons. 

Delaware  Donv  orate 

10*nylO               

"rjAifttiirarA  1  iiniKM)  cnte. 

Uby  14 

Norfolk  crate 

lOibyia                

Jumble  pack. 

niinois  crate 

s^ySbj        ::::::: 

16  melons. 

Flat  crates: 

California  standard  flat 

ii                 I 

12  or  15rDe1onA. 

CaUfomia  pony  flat 

?            :::::::::::::: 

12  or  15  melons. 

Ai                        

12  or  15  melons. 

Colorado  1  iimbn  flat 

5^            ;::::: 

1 2  or  1 5  melons. 

4                         

12  or  15melons. 

Nortn  Carnlfna  flat ,      . . 

4J                         

12  nr  i^melons. 

TnfdIfUMiflftt 

4                          

4                          

The  large  number  of  sizes  given  could  be  readily  reduced  to  six, 
possibly  to  four  types  of  crates  without  interfering  with  the  stand- 
ard pack.     (See  fig.  23.) 

The  suggested  sizes  are : 

Standard inches—  12    by  12    by  221 

Pony do 11    by  11    by  22i 

Standard  flat do 41  by  13i  by  221 

Pony  flat do 4    by  12    by  221 

Jumbo do 13    by  13    by  221 

Jumbo  flat do 5    by  141  by  221 
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CAUUFLOWER  CRATES. 

Crates  are  used  extensively  in  marketing  cauliflower.  Barrels  are 
too  large  and  do  not  supply  sufficient  ventilation  and  baskets  are 
not  satisfactory.  In  California  a  standard  crate  holding  from  2 
dozen  to  2 J  dozen  heads  of  cauliflower  and  a  pony  crate  holding 
12  to  16  heads  are  in  general  use.  In  western  New  York  a  rectangular 
crate  8  by  18i  by  201  inches  and  a  cradle  crate  (13i  by  18  inches) 
by  8  by  23^  inches  are  popular.  A  cradle  crate  affords  better  ven- 
tilation in  loading,  as  spaces  are  left  between  th.?  crat^.  The  Long 
Island  crate  is  not  so  satisfactory  to  the  trade  as  the  other  crates. 
The  following  list  contains  many  of  the  sizes  in  general  use  in  1920: 


Type. 


standard  California  crato. 

Pony 

Oregon  flat  crate 

Oregon  special  crate 

Western  New  York  crate. 
New  York  cradle  crate. .  - 

I/ong  Island  crate 

New  York  crate 

Colorado  crate 

Do 

Colorado  cradle  crate 


Inside  dimensions  (inches). 


,  outside 
8  by  "234! 

i:::::::: 

by2«!!!! 


Capacity. 


5,118  cubic  indwi 
3^538  cubic  inehet. 
3,384  cubic  indHS. 

2997. 

12  to  14  head!!. 

4,485  cubic  indML 

5.002  cubic  iDrbtt 

125  to  150  pounds. 

aOtoTOp       ^ 

Idocen. 


CELERY  CRATES  AND  BOXES. 

Celery  must  of  necessity  be  marketed  in  special  crates.  The  size 
of  the  crate  will,  in  part  at  least,  depend  upon  the  variety  and  size 
of  the  celery  plant.  The  bottoms  of  celery  crates  can  be  readily 
standardized,  but  it  may  be  necessary  to  vary  the  depth  to  provide 
for  stock  of  various  sizes.  A  few  of  the  various  types  of  crates  in 
general  use  in  1920  are  given  in  the  following  table : 

Celery  crates  and  boxes. 


Type  of  container. 

Inside  dimen- 
sions  (inches). 

Type  of  container. 

InsillBdlBKB- 

SkBS(ilMiW). 

Florida  standard 

10  by  20  by  22 
12byl8by22 
10byl2byl8 
12  by  164  by  18 

20  by  21  by  23 

21  by  21  by  23 

22  by  22  by  23 
21by22by22 
18by22by23 
20  by  22  by  23 
22  by  22  by  23 

Texas  crate 

19 

Manatee  crat*^  ..,  ^  ^ ,,  ^ .-.,...,... , 

t^iifomfa  i8-tn«h  crate    .     . 

18 

Michigan  highball 

aOi/omia  ao-lnoh  crate 

20 

Michigan  special  highball 

Cali/omia  22-lnch  crate 

22 

New  York  special 

Colorado  crate 

21 

New  York  standard  crate 

New  Jersey  crate  (oblong) 

18 

New  York  crate 

Ohio  crate 

MoTiBoy*? 
ebyUbyH 
6bTl4bT9 

Do 

Kalamatoo  crate    

Oregon  18-inch  crate 

Decatur  box            .  . 

Or^on  20*inch  crate 

Ornnd  Hftven  box. 

94  by  «  by  i: 
9  by  9byl7 

Oregon  22-inch  crate 

Hudsooville  box    
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Florida  growers 
have  adopted  a  stand- 
ard celery  crate,  10 
by  20  by  22  inches, 
which  is  proving 
satisfactory.  (See 
fig.  25.)  Celery 
crates  in  general  use 
in  Colorado,  Califor- 
nia, New  York,  and 
New  Jersey  could 
readily  be  standard- 
ized, as  they  vary 
but  slightly  in  size 
or  shape.  (See  fig. 
24.)    Michigan  crates 

and    boxes    appear   to     Fio.  24.— Colorado  celery  crate  (194"  x  21"  x  27").     The 

qhow  no  indications  of  *^**^  ^"*®"  ^^^  *°  California,  New  York,  and  New 

snow  no  inaicaiions  OI  j^^^^  ^^^  similar  to  thla  crate. 

standardization.    The 

paneled  end  of  Michigan   crates  have  the   dimensions   12  by   18 
inches.    Slats  are  used  with  this  head  or  panel  from  8  to  28  inches 

in  length  in  steps  of 
2  inches  each,  that  is, 
10,  12,  14,  etc.  This 
makes  about  11  sizes 
of  crates  having  a 
12-by- 18-inch  end. 

Boxes  are  used  with 
ends  6  by  8  inches, 
6  by  10  inches,  6  by  12 
inches,  and  so  on  up, 
in  2-inch  steps,  to 
about  6  by  20  inches, 
making  the  same 
number  by  different 
sizes  of  ends,  with 
veneer  to  suit  the  in- 
dividual fancy  of  the 
shippers.  Certainly 
this  number  could  be 

Fig.  25.—Plorida  celery  crate  (10"  x  20"  x  22").  greatly  reduced. 
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CITRUS  BOXES. 

There  are  two  orange  boxes  in  common  use — the  California  box, 
which  holds  approximately  1.47  bushels,  and  the  Florida  box,  which 
contams  1.6  bushels.  (See  fig.  26.)  Both  boxes  are  well  established 
by  custom  and  the  difference  in  capacity  is  recognized  everywhere 
by  the  trade.  The  establishment  of  a  uniform  standard  is  of  little 
interest  to  the  public,  as  citrus  fruit  is  packed  and  sold  by  nu- 
merical count  rather  than  by  measure.  The  orange  box  is  used  for 
grapefruit  as  welL 


Fig.  26. — The  California  orange  box  (left)  holds  1.47  bushels  or  about  4  quarts  less  tbas 
the  Florida  orange  box  (right). 


Type. 


Oklifomia  orange  box 

Florida  orange  dox 

Florida  tangerine  box 

Calif  omial  emon  box 

California  Jumbo  lemon  box.. 
Italianlemon  box 


Inside  dimensions  (Inches). 


lUbylUby24. 
12  by  12  by  34... 
6  by  12  by  34. 


Capadt7 
(rabic 
inches). 


8,174 
3,456 
l,7S 
8,2M 
3,W 
3,544 


CHERRY  BOXES. 

Western  cherries  are  shipped  in  boxes.  The  types  in  most  general 
use  are  10-pound  and  20-pound  boxes.  (See  fig.  27.)  A  15-pound 
lug  box  for  a  loose  pack  is  also  used  in  some  sections  of  California. 
Inside  dimensions  of  these  boxes  are  as  follows : 

10-I)ound  box 2i  by   9   by  18  inches. 

20-pound  box 41  by   9   by  18  inches. 

15-pound  cherry  lug 41  by  Hi  by  18  Inchea 

These  sizes  are  now  standardized  by  law  in  California. 
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CBANBBRRT  BOXES. 

Cranberries  are  marketed  in  boxes  of  several  sizes,  as  well  as  in  the 
standard  cranberry  barrel.  A  60-pound  box,  holding  one-half  bar- 
rel, is  popular.  The  capacity  of  this  box  is  a  trifle  over  44  quarts. 
In  the  interest  of  crate  standardization  this  box  might  be  readily  in- 
creased in  size  to  1^  bushels.. 


T>T«. 


50-poimd  box 

Jersey  box 

21-pound  New  York  box . 


Inaide  dimensions  (inches). 


lU  by  13  by  20.. 
12V  7§  by  22... 
lOi  by  e|  by  20f . 


Capacity 
(cubic 
inches). 


2,990 
1,980 
1,380 


GBAPE  CONTAINEBS. 

Climax  baskets  (Fig  6)  and  a  four-basket  square  crate,  containing 
four  3-quart  baskets,  are  used  extensively  for  marketing  grapes. 
Climax  baskets  are  popular  in  the  East,  and  the  four-basket  square 
crate  on  the  Pacific  coast.  Delaware  grapes  are  marketed  in  an 
eight-basket  carrier  crate,  each  basket  holding  2  quarts.  The  lug 
box  is  used  very  extensively  in  the  West  for  wine  grapes.  These 
lugs  are  made  in  several  sizes,  designed  to  hold  from  25  to  40  pounds 
of  grapes.  Emperor  grapes  from  California  are  shipped  in  kegs 
and  drums  holding  2,923  cubic  inches.  The  drum  has  a  15|-inch 
head  and  is  14  inches  between  heads. 
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Orape  boxes  and  crates. 


Type. 

Insid  e  fffTnf^n<»ion«  ( inches) . 

Capacity. 

Pacific  Coast  4-basket  square  crate 

4i  by  16  by  16 

Four  3-quart  baskets. 
Eight  2-qiiArt  basket*. 
Eight  l-qoart  baskets. 
1,308  cubic  inches. 

Delaware  S-basket  crate 

8bvlOlbv21l 

New  York  8-basket  crate 

8J  by  7  by  19-..! 

Los  Angelosi  us  hoK 

5l  by  14  bv  16^ 

Fig.  28. — California  lettuce  crates  hold  3  to  5  dosen  heads  of  lettuce. 

pounds  of  leaf  lettuce.  Ashtabula  growers  use  a  14r-quart  square- 
cornered  splint  basket,  containing  3  pounds  of  lettuce.  New  York 
uses  a  2-dozen  crate  (See  fig.  29)  for  No.  1  head  lettuce  and  a  44-quart 
hamper  for  No.  2  lettuce.  Florida  shippers  use  a  tall  lettuce  hamper, 
in  size^  varying  from  5  to  6  pecks.  A  crate  holding  2  to  2^  dozen 
heads,  slightly  larger  than  the  New  York  crate,  is  also  used.  New 
Jersey  uses  a  2-dozen  crate.  California  ships  in  a  crate  13  by  18  by 
22^  inches,  holding  from  3  to  5  dozen  heads,  according  to  size-    Vin- 
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cennes,  Ind.,  uses  a  three- 
fourths  bushel  round  basket, 
holding  10  pounds  of  leaf 
lettuce,  and  a  standard 
bushel  basket  holding  ap- 
proximately 15  pounds  of 
lettuce.  Colorado  uses  crates 
holding  3,  5,  and  8  dozen 
heads.  St.  Louis  uses  a  lug 
box  locally,  and  Illinois 
growers  seem  to  favor  the 

use  of  a  smaller  box,  holding  from  2  to  4  pounds  of  lettuce.    The  di- 
mensions of  these  and  other  crates  are  given  in  the  following  table : 


Fio.  29. — New  York  2-dOBen  lettuce  crate. 


California  snort  crate . . 

Do 

Arixona  crate 

Salt  Lake  CHy  crate . . . 
Califomla  specia  Icrate. 
Brawley,  Calif. ,  crate. . 

Seattle  crate 

Washington  crate 

Taooma ,  Wash.  ,crate . 

St.  lioulscrate 

New  York  crate 

Do 

Do 

Chicago  box 

Bridgeton,  N.  J., crate. 
Buffalo  crate 

Do 

Do 

Do 

Floridacrate 

Oregon  crate 

Denver  crate 

Do 

Do 

Texascrate 

Do 

Do 

Do 


12  by  18  by  :ak 
13byl7by22j 
8^  by  18  by  22? 
10  by  m  by  2* 
1(  18 

1.1  If 

IC  W\ 

n  23! 


I.... 

15... 

I.... 

L... 
.,,..., -5.... 
byl3iby24J.. 
•    -^■-     241. 


ao 

do 

4  dozen 

2)  dozen 

2  dozen 

3  to  5  dozen. 


16  heads 

2  dozen 

do 

do 

2  to  4  pounds 

2  dozen 

do 

do 

do 


2to2i  dozen, 
5  pounds  — 

3  dozen 

5  dozen 

8  dozen 

2  dozen 

2^  dozen 

5  dozen 

6  dozen 


3,442 
3,307 
2,430 


4,465 
6,556 
6,626 
1,530 


2,351 

610 

2,790 

2,970 


A  study  of  the  dimensions  of  these  crates  shows  that  many  are 
similar  in  size.  There  appears  to  be  a  very  strong  demand  for  a  crate 
holding  2  dozen  heads  of  lettuce.  The  dimensions  of  the  2-dozen 
crate  could  certainly  be  readily  standardized.  There  is  also  consider- 
able call  for  a  lettuce  crate  holding  from  3  to  5  dozen  heads.  The 
California  standard  crate,  with  the  inside  dimensions  13  by  18  by 
22^  inches,  is  suggested  as  a  possible  standard  crate  in  the  larger 
size.     (See  fig.  28.) 
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PEACH  BOXES. 

The  western  peach  box  has  been  standardized  as  to  length  and  width 
by  trade  custom.  (See  fig.  30.)  These  two  dimensions  are  identical 
with  those  of  the  western  apple  and  pear  boxes,  which  facilitates  the 
loading  of  car  lots  of  mixed  fruits.  The  peach  boxes  are  mana- 
f actured  in  several  depths,  varying  from  3^  to  5^  inches.  The  3^-inch 
size  is  used  for  packing  prunes,  and  when  so  employed  is  known  as 
the  "suitcase.'* 


a] 
d( 


S^  .. .  ^ 

crate  holds  about  IJ  bushels  and  generally  has  the  following 
dimensions:  Fourteen  inches  wide,  11  inches  deep,  and  22  inches 
inside  length.  The  heads  are  also  manufactured  in  two  other  sizes- 
Hi  by  11  inches  and  14^  by  11 J  inches.  If  this  crate  were  to  be 
standardized  on  the  same  basis  as  baskets,  it  might  be  made  13|  by 
11  by  22  inches,  inside  measurements,  with  a  cubic  content  of  1) 
bushels. 
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PINBAPPLB  CRATBg. 

Pineapples  are 
marketed  in  two 
styles  of  crates. 
The  crates  used  in 
Florida,  Cuba,  and 
ihe  Isle  of  Pines 
contain  two  com- 
partments. The  in- 
side dimensions  are 
lOi    by    12    by    33 

mches ;      capacity,  P,q  31.— Hawaiian  pineapple  crate. 

4,158    cubic    inches. 

The  heads  are  panalad,  and  two  slats,  36  inches  in  length,  are  used  on 
the  sides,  top,  and  bottom.  The  Hawaiian  pineapple  crate  has  octago- 
nal heads.    (See  fig.  31.) 

TOMATO  CRATES. 

In  addition  to  marketing  tomatoes  in  6-basket  carrier  crates,  4- 
basket  Mississippi  flats,  Climax  baskets,  five-eighths  bushel  truck  bas- 
kets, three  -  fourths 
bushel,  and  bushel 
round  stave  baskets, 
several  types  of 
crates  and  boxes  are 
in  general  use.  (See 
fig.  33.)  In  New 
Jersey  tomato  grow- 
ers use  a  tomato 
crate  with  a  raised 
top  or  lid.  For- 
merly this  crate  held 
about  27  quarts,  but 
it  is  now  made  to 
contain  20  quarts. 
In  the  West  a  to- 

Pio.  82.— Pepper  crate,  capacity  18  bushelB.  should  be  re-      ^.^f^    l„jy    hnx    i<j    in 
duced  to  li  bushels  in  the  interest  of  standardisation.         "*»»'"    ^"S    "^^     Zy/. 

common  use.  This 
lug  box  has  heads  5 J  by  14  inches  and  is  16J  inches  long  inside.  The 
following  tables  gives  the  dimensions  and  capacities  of  tomato  crates 
and  boxes  in  general  use  in  1920 : 
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Type  of  container. 

Capacity. 

20-quart  New  Jersey  crate 

69bvll  bvl&4 

M73  cable  inehB. 
1,831  cubic  indws. 

37-quart  New  Jersey  crate 

Qbyllby  I8i 

CaliforEda  lug  box 

64  by  14  bv  16* 

U06  cubic  indM. 
Six  Mqoaxi  buketa. 
Four  S-quart  bt^Bti 

6-baaket  oairler  crate 

10  by  11  by  23 

4-bftsketflatcratf>      ,. 

llibylSibyHbyaOH 

PROGRESS  IN  STANDARDIZATION. 

Since  the  passage  of  the  Federal  standard  barrel  Act,  in  1915,  there 
has  been  a  steady  progress  in  the  work  of  eliminating  unnecessary  and 
deceptive  sizes  from  the  list  of  containers  used  in  marketing  fruits  and 
vegetables.  The  passage  of  the  United  States  standard  container  Act, 
establishing  standards  for  grape  baskets,  berry  boxes,  and  small  till 
baskets,  followed  in  1916.  At  the  present  time  a  bill  is  pending  in 
Congress  which  if  it  becomes  a  law  will  provide  standards  for  three 
other  important  marketing  containers — the  roimd  stave  basket,  the 
hamper,  and  the  splint  or  market  basket.  The  entire  industry  has 
given  whole-hearted  support  to  the  general  principle,  and  the  prob- 
lem which  now  remains  is  that  of  determining  which  containers 
should  be  abolished  and  which  should  be  retained. 


Fig.  33. — Crates  us^  for  tomatoes,  peaches,  and  other  small  fruits.  I>f t :  4-ba8ket  cntr 
from  Mississippi  and  Texas.  Center :  G-basket  carrier  crate  for  tomatoes  and  pcsckcc 
Right:  4-baBlcet  western  flrrai;>e  crate. 
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MESQUITE  is  used  throughout  the  southwestern 
United  States  for  many  purposes,  the  most  im- 
portant of  which  are  fuel  and  fence  posts.  In  many 
sections  it  is  the  only  tree  available  for  any  purpose 
whatever. 

Certain  borers  completely  destroy  mesquite  wood 
in  a  few  months  after  it  is  cut,  causing  great  loss  and 
inconvenience.  Wood  cut  for  fuel  is  commonly  piled 
in  wood  yards  or  along  railways.  In  such  locations 
it  is  subject  to  borer  damage  from  February  until 
October  and  is  not  infrequently  reduced  to  a  worth- 
less pile  of  sawdust  and  honey-combed  sticks.  Fence 
posts  are  damaged  by  sapwood-feeding  forms  in 
such  a  way  that  staples  become  loose  and  the  posts 
must  be  constantly  replaced. 

It  has  been  found  that  by  cutting  fuel  wood  at  cer- 
tain seasons  and  turning  more  valuable  products  in 
the  sun  practically  all  insect  damage  can  be  pre- 
vented. 


Washinglon.  D.  C.  lasaed  Maiy.  1921 
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PROTECTION  OF  MESQUITE  CORDWOOD 
AND  POSTS  FROM  BORERS. 

By   F.   C.  Craighead,'  Specialist  in    Forest   Entomology,   and   Geoboe   Hofeb, 

Entomoloffical  Ranger. 
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IMPORTANCE  OF  THE  MESQUITE. 

Two  or  three  species  of  mesquite  (figs.  1,  2)  occur  in  the  south- 
western United  States  and  many  more  are  widely  distributed 
throughout  the  world.  Mesquite's  adaptation  to  arid  climates  makes 
it  an  extremely  useful  tree.  In  many  countries  it  is  chiefly  valuable 
for  the  food  product  derived  from  the  bean,  although  in  the  United 
States  this  is  but  little  exploited  at  present.  In  much  of  the  South- 
west it  is  the  only  available  wood. 

All  of  the  species  or  varieties  occurring  in  the  Southwest  are  put 
to  many  uses.  The  wood,  being  close-grained,  hard,  heavy,  and  very 
durable,  makes  excellent  fence  posts,  frames  for  adobe  houses^  and,  to 
a  limited  extent,  mine  props  and  crossties.  The  large  roots  and 
thickened  bases  of  the  stems  furnish  the  best  available  fuel  of  this 
region. 

The  wood  of  all  varieties  of  mesquite  is  the  favored  food  of  many 
borers,  which  completely  riddle  it  and  render  it  practically  worth- 
less a  few  months  after  it  is  cut.  Some  destroy  the  sapwood  and 
honeycomb  the  heart  wood  within  five  months  (fig.  3) ;  others  re- 
duce the  sapwood  almost  to  dust  within  four  months  (fig.  4)  so  that 
fence  staples  drop  out  and  let  the  wires  down,  necessitating  constant 
replacing  of  the  posts.  It  is  not  uncommon  to  see  piles  of  cordwood 
so  riddled  that  the  individual  sticks  are  easily  broken  and  the  spaces 
between  the  sticks  are  completely  filled  with  boring  dust.  Dealers  in 
mesquite  fuel  suffer  considerable  losses  through  such  insect  damage. 

1  Resigned  Dec.  31,  1020. 

26179'— 21  8 
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Fig.  1. — An  average  sized  mesqulte  tree,  showing  char- 
actPiistlc  form.  Sabino  Canyon,  Catalina  Mountains. 
Ariz. 


Pig.  2. — ForeBt  Insect  Field  Station,  Sabino  Canyon,  Catalina  Mountains,  Aria.     The 
troos  growing  close  to  the  tents  are  mesquites. 
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Fig.  3. — Section  of  mesquite  wood  five 
Inches  in  diameter,  showing  the  sap- 
wood  destroyed  and  the  honey-combed 
heartwood  six  months  after  attack  by 
the  roundheaded  borer. 


Fig.  4. — Section  of  mea- 
quite  sticlc  after  four 
months  work  by  smaller 
powder-post  grubs, 
showing  depth  to  which 
sap  wood  is  eaten.  The 
small  holes  in  the  bark 
are  made  by  the  adults 
which   havo  emerged. 
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INSECTS  RESPONSIBLE  FOR  THE  DAMAGE. 

Although  many  different  insects  feed  in  the  mesquite,  not  more 
than  five  or  six  are  responsible  for  most  of  the  injury  in  any  locality, 
being  numerically  the  more  abundant  or  causing  the  greater  damage 
by  the  character  of  their  work. 

These  insects,  according  to  their  structure  and  the  character  of 
their  work,  may  be  grouped  into  three  types  or  classes — ^namely, 
roimdheaded  borers,  powder-post  beetles,  and  flat-headed  beetles.  In 
the  vicinity  of  Tucson,  Ariz.,^  where  the  experiments  were  conducted 
on  which  the  results  of  this  paper  are  based,  there  is  only  one  round- 


FiG.  r». — Adult  beetle  of  the  rouudheaded  borer  in  mesqulte. 
Enlarged. 

headed  borer  ^  of  much  economic  importance,  but  this  is  the  most 
destructive  insect  in  mesquite.  Three  powder-post  beetles  are  found, 
a  large,^  a  medium,*  and  a  small  ^  form.  One  flat-headed  borer  ®  has 
been-  found  to  cause  considerable  injury. 

CHARACTERISTICS  OF  THE  INSECTS  AND  THEIR  WORK. 

All  these  insects  have  several  distinct  forms,  known  as  the  egg,  the 
larva,  the  pupa,  and  the  adult  stages,  but  it  is  onh^  the  larval  or 

1  In  Texas  another  species  of  roundheaded  borer  {Cyllene  crinicomia  Chev.)  and  several 
other  species  of  powder-post  beetles  (Xylohiopa  spp.)  are  equally  numerous.  Their  baMts 
are  much  the  same  and  similar  methods  of  treatment  are  effective. 

2  Cyllene  antennutua  White     (Figs.  3.  5-8.) 
» Apatides  fortU  Lee.      (Figs.  9,  12.) 

*  Dendrobiella  aapera  Lee.      (Figs.  4,  11,  13,  14.) 
^Xplohiopa  sp.      (Figs.  4,   14.) 

*  Chryaohothria  octocola  Lee.      (Figs.  8,  10,  15.) 


Digiti 


zed  by  Google 


Protection  of  Mesquite  from  Borers. 


„         «      «     ..  ^  .^  ..u     u     1  i''»«-   **• — Mesquite  stick   with 

F,o.     ^.-Section    of     mesquite    with    bark  ^^^^^  ^^^^^       ^^^^  ,^^_ 

removed    showing   iarval    mines   and   exit  ^^,    ^^^^    ^^    ^^^^    ^^^^^_ 

holes  of  the  roundheaded  borer.  headed    and    flat-headed 

borers. 
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grub  form  that  is  responsible  for  the  destruction  of  the  wood.  In  all 
cases  these  larvse  hatch  from  eggs  laid  by  the  adult  beetles.  Some 
of  these  beetles  are  rarely  seen,  as  they  lie  concealed  during  the  day 

and  deposit  their  eggs 
at  night. 

The  adult  round- 
headed  borer  (fig.  5) 
is  a  rather  large  beetle, 
slightly  tapering  be- 
hind, brown  and  gray 
mottl^  o^-half  to  one 
and  one-quarter  inches 
long,  with  quite  long 
flexible  horns.  It  places 
the  eggs  in  crevices  or 

Pig.    9.— Adult  beetle  of  the  large  powder-post  borer  in    mj  J  ^  p    SCaleS    of    the 
mesquite.     Enlarged. 

bark.    From  these  eggs 
hatch  tiny  grubs  that  grow   into   rather  large  cylindrical   borers 
(fig.  6),  from  three-quarters  to  one  and  one-half  inches  in  length, 
yellowish  white  in  color,  and  with  a  pair  of  strong  brownish  jaws. 
This  is  the  largest  of  the  borers  in  recently  cut 
wood.     The  damage  to  the  wood  begins   after 
these  grubs  hatch  and  bore  in  through  the  bark 
and  sapwood,  feeding  as  they  go  (figs.  3,  7,  8) . 
They  spend  from  40  to  60  days  mining  in  the 
sapwood,  reducing  it  almost  to  powder,  and  then 
enter  and  honeycomb  the  heartwood  by  excavat- 
ing long,  oval  galleries.     Two  months  or  more 
pass  before  there  is  any  external  evidence  to  show 
that  the  wood  is  seriously  damaged.    The  boring 
dust  expelled  through  a  hole  in  the  outer  bart  is 
the  first  and  outward  evidence  of  damage.    This 
hole  is  enlarged  as  the  borer  increases  in  size,  and 
through   it  the  beetle  finally   emerges    (fig.   7). 
This  borer  shows  a  preference  for  freshly  cut 
wood,  but  has  been  known  to  attack  wood  cut  five 
months,  especially  large  limbs  or  sections  of  the 
trunk  when  they  are  in  contact  with  the  ground. 
It  is  the  most  destructive  of  the  mesquite  insects.    f,o.  lo.— Adult  beetle 
The  fact  that  a  stick  4  inches  by  2  feet  contained       ^^   the  flat-he«ded 
over  60  of  these  large  borers  illustrates  how  thor-        En[arged."  ^^^^  ^^' 
ough  a  honey-combing  takes  place. 

The  powder-post  borers,  as  adult  beetles  (figs.  9,  11),  are  small 
to  medium  sized,  short,  cylindrical,  dark  brown  to  black,  and  hard 
shelled.     The  smaller  forms  bore  through  the  bark  and  around  the 
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stem,  laying  eggs  along  this  tunnel ;  while  the  larger  form  lays  its 
eggs  under  scales  of  bark,  as  do  the  roundheaded  borers.  The  grubs 
(figs.  12,  13)  which  develop  from  these  eggs  are  curled  like  a  closed 

finger,  so  that  the  head  

and  the  end  of  the  body 
almost  meet.  They  are  . 
thicker  at  one  end,  and  I 
range  from  one-quarter  to  ^ 
three-quarters  of  an  inch  | 
in  length.  The  smaller  ' 
forms  appear  in  enor- 
mous numbers,  com- 

^i^4.^l«  ^'^iJi:,,^  4.1.^  «„«  F*IQ.  11- — Adult  beetle  of  the  medium-sized  powder- 
pletely   nddlmg  the  sap-  ^^^  ^^^  ^^  mesquite.     Enlarged. 

Tvood  with  cylindrical 

holes  tightly  packed  with  fine  powder  that  falls  out  when  disturbed. 
By  the  time  they  are  full  grown  they  have  almost  destroyed  the  sap- 
wood  (figs.  4,  14).    The  grub  of  the  larger  form  feeds  only  a  short 

while  in  the  sapwood  and  then  goes  into  the 
heartwood,  where  most  of  the  feeding  is  done. 
It  seldom  attacks  freshly  cut  wood,  but  shows 
a  decided  preference  for  older  and  drier  sticks 
and  posts.  It  has  only  one  generation  each 
year. 

The  flat-headed  borer,  as  an  adult  beetle 
(fig.  10),  is  hard  shelled,  flattened,  oval,  from 
one-half  to  three-quarters  of  an  inch  in  length, 
and  shining  bluish  black  with  light  golden 
I     yellow  spots  on  top.    It  lays 
its  eggs  on  the  bark.    From 
these  develop  flattened  yel- 
„       ,„     ,      ^      ^  lowish  white  hammer-shaped 

Fig.   12.— I^rva,    grub,    or  /c        i.-\     i.       •         xu  l 

boring    stage    of    the    worms  (fag.  15),  havmg  the  I 

large   powder-post  beetle    h^ad  end  of  the  body  much  ! 

in    mesquite.       Enlarged.  .  _  .  ,  '^    .     _ 

Wider  than  the  remainder. 
The  larvae  mine  between  the  bark  and  wood,  grooving 
the  sapwood  with  winding  galleries  until  nearly  full 
grown.  (Fig.  8.)  These  mines  are  flattened  in  cross 
section  and  filled  with  fine,  tightly  packed  "saw-  ^ig.  is.— Larva, 
dust"  that  does  not  easily  fall  out,  and  when  it  does       stage  of  the  me- 

SO  loosens  in  cakes.  dlum-slzed     pow- 

der-post   beetle 
in  mesquite.     En- 

SEASONAL  ACTIVITY  OF  THE  BORERS.  larged. 

There  is  practically  no  month  of  the  year  in  southern  Arizona 
when  som3  few  of  these  beetles  do  not  fly  about  seeking  new  wood 
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on  which  to  lay  their  eggs.  During  certain  periods,  however,  their 
number  is  almost  negligible. 

The  roundheaded  borer  has  two  generations  a  year  and  two  periods 
during  which  the  beetles  are  abundant.  The  overwintering  forms 
mature  and  the  adults  emerge  and  fly  chiefly  during  March  and 
April.  From  these  originates  the  summer  generation,  which  de- 
velops in  five  months,  the  beetles  emerging  in  August  and  September. 

The  powder-post  borers  fly  as  adults  more  or  less  during  the  entire 
year,  although  during  November,  December,  and  January  very  few 
are  to  be  found.  The  medium  and  the  smaller  forms  are  most  abun- 
dant from  April  to  September,  and  during  this  time  they  develop 
very  rapidly,  producing  two  or  three  generations  a  year.  During  the 
hot  part  of  the  summer  adult  beetles  develop  from  eggs  in  60  to  70 
days.  The  large  powder-post  beetle  is  active  from  July  to  September, 
having  only  one  well-defined  generation  in  a  year. 

The  flat-headed  borer  flies  about  from  March  to  October,  being 
most  abundant  in  April,  May,  and  June.  There  is  apparently  only 
one  main  generation  a  year,  although  some  develop  more  slowly 
than  others,  thus  extending  the  period  during  which  the  beetles  fly. 

CONDITIONS  FAVORABLE  AND  UNFAVORABLE  FOR 

ATTACK. 

The  large  powder-post  beetle  prefers  wood  which  has  dried  out 
for  several  months,  but  all  the  other  borers  show  a  decided  preference 
for  freshly  cut  wood  on  which  to  lay  their  eggs.  Some  exceptions 
have  been  noted,  but  this  is  the  general  rule.  Wood  which  is  cut 
in  the  fall  and  seasoned  during  the  winter  months  is  very  unattrac- 
tive in  the  spring  months  when  the  beetles  are  flying  about  in  search 
of  suitable  material  for  the  development  of  their  broods. 

It  has  also  been  found  that  only  the  underside  of  logs  or  branches, 
or  those  pieces  of  wood  not  in  the  direct  sunlight,  are  selected  for 
feeding.  During  the  greater  part  of  the  year  the  sun  heats  the 
upper  surface  so  much  that  it  is  impossible  for  anything  to  live  on  it 

METHODS  OF  PREVENTING  INJURY. 

Upon  a  knowledge  of  the  habits  and  seasonal  activities  of  these 
insects  must  depend  any  method  for  combating  them.  It  has  been 
shown  that  during  certain  seasons  of  the  year  few  of  these  insects 
fly  about,  that  they  do  not  like  seasoned  wood,  and  that  they  can  not 
live  beneath  bark  exposed  to  direct  sunlight.  Taking  advantage  of 
these  factors,  the  following  methods  have  been  tried  for  preventing 
damage  by  them  and  have  proved  very  successful  for  all  practical 
purposes. 
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Fig.  15. — Larva,  grub,  or  liorlng  stage  of  the  flat-headed 
borer  in  mcsqulte  shown  from  above  and  below.  En- 
larged. 


Fig.  14. — Mesqulte  stick 
showing  exit  holes  of 
the  medium  and  small 
powder-post  beetles. 


Fig.    16. — *'  Wigwam  "    method   of   piling    uiesquite   cord- 
wood.     This  type  of   piling  is  best,   if  the  cutting  is 
done  between  October  15  and  December  15.     It  permits 
rapid   seasoning  of    the  wood  during  the  period   when  > 
the  insects  are  not  flying. 
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Except  for  immediate  use  mesquite  cordwood  should  not  be  cut 
during  the  spring  and  summer  months.  Wood  which  is  cut  between 
the  middle  of  October  and  the  latter  part  of  January  and  which  is 
loosely  ricked  (figs.  16,  17),  so  that  it  quickly  dries,  is  usually  but 
little  injured.  The  safest  period,  however,  is  from  the  middle  of 
October  to  the  end  of  November.  Wood  should  not  be  stored  longer 
than  one  year,  after  which  much  damage  is  done  by  the  large  powder- 
post  beetle. 


Fig.  17. — Mesquite  ricked  in  open  cribs,  permitting  of  rapid  seasoi^ng.     This  is  done 
in  late  fall  and  winter  before  the  insects  fly. 

It  has  been  found  that  extreme  heat  prevents  attack  and  kills  the 
grubs  which  may  be  in  the  sapwood.  Therefore,  the  best  method  for 
treating  posts  and  more  valuable  material  that  has  to  be  cut  between 
March  and  October  is  to  lay  them  flat  on  the  ground  in  the  sunlight, 
then  after  two  weeks  turn  bottom  side  up,  and  repeat  the  turning  two 
weeks  later.  Two  turns  in  six  weeks  are  suflBcient  to  kill  the  grubs 
or  prevent  attack.  This  method  can  be  used  effectively  only  between 
April  1  and  October  1. 

o 
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WHEN  honey  is  produced  on  an  extensive  scale 
it  becomes  necessary  to  distribute  the  colonies 
of  bees  in  several  apiaries  to  avoid  overstocking.  A 
serious  problem  when  bees  are  kept  in  out-apiaries 
is  the  control  of  swarming. 

Swarm  control  is  less  di£Qcult  in  the  production  of 
extracted  honey  than  of  comb-honey.  It  is  less 
troublesome  in  some  locations  than  in  others  and 
during  some  seasons  than  during  others.  The  rea- 
sons for  these  differences  are  important  in  the  devis- 
ing of  measures  for  swarm  prevention. 

The  tendency  to  swarm  can  be  reduced  by  the  in- 
troduction of  superior  stock,  by  the  use  of  well- 
arranged  hives  and  good  combs,  and  by  management 
which  prevents  a  congestion,  of  bees  in  the  brood- 
nest  Swarming,  therefore,  can  be  prevented  to  a 
large  extent  by  proper  equipment  and  management. 

The  conditions  which  reduce  the  congestion  in  the 
brood-nest  (preventive  measures)  are  at  the  same 
time  the  conditions  which  induce  the  bees  to  work 
with  the  greatest  energy  in  gathering  nectar.  When 
remedial  measures  are  employed,  the  manipulation 
is  such  that  the  colony  is  thrown  into  a  condition 
comparable  either  to  the  swarm  or  to  the  parent 
colony  in  nature. 

These  and  other  phases  of  the  swarming  problem 
are  discussed  in  this  bulletin. 


Contribution  from  the  Bureau  of  Entomology 

L.  O.  HOWARD.  Chief 

Washington,  D.  C.  June,  1921 
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SUCCESSION  OF  EVENTS  IN  NATURAL  SWARMING. 

A  COLONY  OF  BEES  that  is  normal  and  prosperous  increases 
its  brood  in  the  spring  as  its  adult  population  increases,  either 
until  all  the  space  available  for  brood-rearing  is  occupied  or  until 
the  queen  reaches  the  maximum  of  her  capacity  in  egg  laying.  At 
first  only  worker-brood  is  reared;  but  as  the  colony  increases  in 
strength  the  rearing  of  drone-brood  is  begim,  thus  providing  for 
male  bees  in  anticipation  of  swarming.  Finally,  when  the  brood- 
nest  becomes  crowded  with  emerging  and  recently  emerged  young 
bees  and  the  combs  are  well  filled  with  brood,  if  nectar  in  sufficient 
quantity  is  available,  several  queencells  are  started  and  eggs  are 
placed  in  them,  this  being  the  first  definite  preparation  for  swarm- 
ing. About  nine  days  from  the  time  the  eggs  are  laid  the  queen 
larv89  have  developed  to  the  point  at  which  the  queencells  are  sealed, 
and  this  is  about  the  time  the  swarm  usually  issues.    The  exact  time 
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of  the  issuing  of  the  swarm  depends  to  some  extent  upon  the  weather, 
issuing  sometimes  being  postponed  by  inclement  weather  and  some- 
times, especially  in  the  case  of  Italian  bees,  being  hastened  by  ex- 
tremely hot  weather. 

In  nature  there  is  a  marked  slowing  down  in  work  of  the  colony 
after  the  queencells  have  been  started  preparatory  to  swarming,  espe- 
cially during  the  last 
few  days  previous  to 
the  issuing  of  the 
swarm,  when  the 
field  workers  in  in- 
creasing numbers  re- 
main in  the  hive  in- 
stead of  working  in 
the  fields.  In  some 
cases  in  nature  the 
instinct  to  gather 
nectar  is  almost  en- 
tirely  subordinated 
for  several  days  at 
this  time,  the  swarm- 
ing instinct  appar- 
ently becoming  dom- 
inant. In  well-man- 
aged colonies  this  is 
not  universally  true. 
When  the  swarm 
issues,  a  varying  pro- 
portion of  the  adult 
bees,  together  with 
the  old  queen,  fly 
from  the  hive,  leav- 
ing in  the  original 
^  "       ■  w  l^iv®  8-  greatly  re- 

•  duced    number    of 

F,o.  l.-Swarm  clustered.  ^^^j^  ^^^^^^  j^^   ^ 

large  number  of  unemerged  young  bees,  and  several  unemerged  young 
queens.  Some  of  the  drones  accompany  the  swarm,  but  many  of  them 
remain  in  the  hive.  After  circling  in  the  air  the  swarming  bees  form 
a  dense  cluster  (fig.  1)  on  some  convenient  support,  and  after  an  in- 
terval they  break  the  cluster  and  fly  to  a  chosen  abode  for  the  inaugu- 
ration of  a  new  colony.  After  establishing  themselves  in  a  new  home 
the  bees  begin  almost  immediately  to  build  comb,  the  queen  begins  to 
lay  eggs,  and  three  weeks  later  young  bees  begin  to  emerge  from 
the  cells. 
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About  a  week  after  the  issuing  of  the  prime  swarm  the  first  of  the 
young  queens  in  the  parent  colony  emerges  from  her  cell.  Instead  of 
destroying  the  other  young  queens  and  establishing  this  first  emerged 
young  queen  as  the  new  mother  of  the  colony,  the  bees  usually  swarm 
again  about  eight  days  after  the  prime  swarm  has  issued,  ttds  after- 
swarm  being  accompanied  by  one  or  more  young  queens.  Other 
afterswarms,  each  one  smaller  than  the  preceding,  may  issue  with  an 
interval  of  one  or  two  days  between  until  the  colony  is  so  reduced  in 
numbers  that  further  swarming  is  given  up  and  all  but  one  of  the  re- 
maining young  queens  are  killed.  About  10  days  after  emergence 
the  surviving  young  queen  usually  begins  to  lay,  and  normal  brood- 
rearing  is  again  established  in  the  parent  colony  after  an  interval  of 
at  least  16  days  during  which  no  eggs  have  been  laid.  Each  after- 
swarm  establishes  itself  in  a  new  abode,  begins  building  its  combs, 
and  the  young  queen  begins  to  lay  about  10  days  after  emergence.  If 
sufficient  food  is  available  such  colonies  may  build  up  to  normal 
strength  for  winter.  This  is  the  natural  method  of  reproduction  of 
colonies  in  the  honeybee. 

OBJECT  OF  SWARM  CONTROX.. 

Swarm  control  is  one  of  the  most  important  factors  in  the  recent 
development  of  commercial  honey  production  on  an  extensive  scale. 
It  was  practically  unknown  until  within  comparatively  recent  years. 
Formerly  a  colony  swarmed  when  it  got  ready,  and  no  attempt  was 
made  to  foretell,  forestall,  or  prevent  the  act.  It  was  necessary  to 
watch  the  bees  constantly  during  the  greater  part  of  the  day  while 
the  swarming  season  lasted  to  prevent  the  escape  of  issuing  swarms. 
When  a  swarm  issued  it  was  hived  in  a  separate  hive,  and  in  due  time 
the  parent  colony  sent  out  one,  two,  and  often  three  or  more  after- 
swarms, thus  dividing  the  original  colony  into  several  parts,  each 
of  which  was  too  small  for  profitable  honey  production,  except  dur- 
ing an  occasional  season  of  abundance  or  in  an  especially  favorable 
locality.  The  issuing  of  these  prime  swarms  and  afterswarms  was 
looked  upon  as  a  part  of  the  annual  program  of  the  bees. 

Gradually  methods  were  devised  for  the  prevention  of  afterswarms, 
and  systems  of  management  were  worked  out  whereby  the  actual 
working  force  of  the  colony  is  not  divided  by  the  issuing  of  the 
prime  swarm.  During  more  recent  years  methods  have  been  devised 
by  which  swarming  is  either  prevented  entirely  or  the  act  of  swarm- 
ing is  anticipated  by  the  beekeeper,  which  permits  the  control  of 
swarming  without  constant  attendance.  This  has  made  it  possible 
for  a  beekeeper  to  operate  a  series  of  apiaries  without  an  attendant 
in  each  to  watch  for  and  hive  the  issuing  swarms. 
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The  beekeeper's  problem  at  the  beginning  of  the  honey-flow  is 
twofold:  First,  to  prevent  a  division  of  the  working  force  of  the 
colonies ;  second,  to  stimulate  the  storing  instinct  to  the  utmost  degree 
throughout  the  honey-flow.  A  division  of  the  working  forces  or  a 
subordination  of  the  storing  instinct  at  this  time  will  cause  a  loss 
in  the  crop.  Swarming  can  be  prevented  in  many  ways,  but  great 
care  is  necessary  to  avoid  causing  a  subordination  of  the  storing  in- 
stinct, thus  reducing  the  crop  of  honey,  because  the  bees  work  with 
less  vigor. 

In  extracted  honey  production  it  is  now  possible  practically  to  pre- 
vent swarming  in  certain  regions  where  the  character  of  the  honey- 
flow,  its  duration,  and  the  time  of  its  occurrence  with  reference  to 
the  advancement  of  the  season  are  such  as  to  discourage  swarming, 
but  this  is  by  no  means  true  for  all  regions.  In  comb-honey  produc- 
tion it  is  possible  greatly  to  reduce  swarming  by  modem  swarm  pre- 
ventive measures,  but  under  some  conditions  in  certain  localities  there 
are  seasons  when  swarm  control  is  still,  as  in  the  past,  one  of  the 
greatest  problems  of  the  comb-honey  producer. 

FACTORS  INFLUENCING  THE  TENDENCY  TO  SWARM. 

Swarming  is  a  fundamental  instinct  in  the  honeybee  and  can  not 
be  easily  eliminated.  Just  what  it  is  that  brings  uppermost  the 
swarming  instinct  when  conditions  are  favorable  is  not  positively 
known,  but  it  is  well  known  that  certain  factors  contribute  to  the 
tendency  to  swarm,  and  if  care  is  taken  to  prevent  their  development 
in  the  colony  this  tendency  is  greatly  reduced. 

Colonies  in  the  same  apiary  during  the  same  season  do  not  all 
behave  alike  as  to  swarming.  Usually  some  colonies  make  no 
effort  to  swarm  even  during  seasons  when  swarming  is  general; 
other  colonies  yield  readily  to  ordinary  preventive  measures,  while 
still  others  are  so  determined  to  swarm  that  gathering  and  storing 
are  to  a  large  extent  subordinated  until  swarming  is  past.  This 
variation  may  be  partly  due  to  a  difference  in  hereditary  charac- 
teristics and  partly  to  a  difference  in  the  hives  and  the  combs;  but 
when  these  are  nearly  uniform  throughout  an  apiary  there  is  still  a 
great  variation  in  the  tendency  to  swarm  due  to  a  difference  in  the 
distribution  of  the  bees  within  the  hive,  a  congestion  of  bees  within 
the  brood-nest  being  highly  conducive  to  swarming  while  a  distri- 
bution of  the  bees  to  parts  of  the  hive  other  than  the  brood-nest,  so 
that  only  enough  bees  are  left  there  to  care  for  the  brood,  usually 
results  in  no  swarming.  When  young  bees  are  emerging  daily  in 
great  numbers,  as  during  the  spring  brood-rearing  period,  they 
become  the  chief  offenders  in  producing  a  congested  condition  within 
the  brood-nest,  on  account  of  their  habit  of  remaining  on  the  brood- 
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combs  for  some  time  after  emergence  before  going  to  other  parts  of 
the  hive  or  to  the  field. 

In  some  cases  failing  queens  may  be  superseded  during  the  swarm- 
ing season,  and  swarming  may  result  from  the  presence  of  queencells 
begun  in  response  to  the  supersedure  impulse.  Throughout  this  dis- 
cussion of  the  factors  which  influence  the  tendency  to  swarm  only 
normal  swarming  is  included.  Swarming  through  supersedure  of 
queens,  afterswarming,  and  swarming  out  because  of  hunger  or  ad- 
vanced stages  of  brood  disease  have  factors  in  the  cause  which  do  not 
apply  to  ordinary  swarming. 

INFLUENCE  OF  HEREDITY. 

The  variation  as  to  swarming  in  different  races  of  bees,  and  even 
within  the  race,  ha^  suggested  the  possibility  of  producing  a  non- 
swarming  strain  of  bees.  Considerable  effort  has  been  expended  in 
this  direction  by  breeding  only  from  those  colonies  which  show  the 
least  disposition  to  swarm,  on  the  theory  that  the  swarming  instinct 
can  be  bred  out.  It  is  not  possible  to  measure  accurately  the  progress 
that  has  been  made  in  this  direction,  largely  because  the  breeder, 
during  years  of  careful  selection  in  breeding,  may  at  the  same  time 
have  modified  his  methods  unconsciously,  so  that  the  bees  swarm  less 
because  of  better  management.  Considerable  progress  may  have  been 
made  in  reducing  swarming  by  the  elimination  of  undesirable  stock, 
and  it  certainly  is  advisable  to  select  as  a  breeding  queen  one  whose 
colony  shows  little  tendency  to  swarm,  other  factors  being  equal.  It 
is  a  good  rule  to  replace  the  queen  of  every  colony  that  persists  in 
swarming  without  sufficient  cause  by  a  young  queen  reared  from  the 
best  breeding  queen  available.  There  is,  however,  no  reason  to  expect 
that  swarming  will  ever  be  eliminated  by  breeding  alone. 

INFLUENCE  OP  THE  HIVE  AND  COMBS. 

Some  of  the  variation  among  colonies  in  the  tendency  to  swarm  is 
due  to  a  difference  in  the  hives  and  the  combs.  The  size  and  shape 
of  the  brood-chamber,  the  character  and  arrangement  of  the  combs, 
the  facility  with  which  the  bees  can  ventilate  every  part  of  the  brood- 
chamber  and  supers,  and  the  ability  of  the  bees  to  control  the  tempera- 
ture of  the  air  within  the  hive  during  hot  weather  are  important 
factors  which  influence  the  tendency  to  swarm.  Various  hives,  there- 
fore, have  been  devised  with  the  view  of  eliminating  swarming. 

SIZE  OF  THE  BROOD^HAMBBR. 

Usually  there  is  more  swarming  from  hives  that  have  small  brood- 
chambers  than  from  those  that  have  large  brood-chambers.  Under 
favorable  conditions  a  good  queen  will  increase  the  number  of  eggs 
which  she  lays  in  the  spring,  as  the  number  of  workers  to  take  care  of 
the  resulting  brood  increases,  until  70,000  or  more  cells  may  be  occu- 


Digiti 


zed  by  Google 


8  Farmers'  Bulletin  1198. 

pied  with  brood  at  one  time.  If  the  room  for  brood-rearing  is  all 
occupied  at  any  time  before  the  maximum  is  reached,  the  colony  may 
prepare  to  swarm,  providing  other  conditions  are  favorable.  To  pre- 
vent swarming  from  this  cause,  therefore,  it  is  necessary  either  to  use 
a  brood-chamber  containing  sufficient  room  for  the  spring  brood- 
rearing  or  to  give  an  additional  brood-chamber  during  the  spring  if 
a  small  hive  is  used.  So  far  as  swarming  is  concerned,  it  is  necessary 
to  have  a  large  brood-chamber  only  during  the  short  period  when 
brood-rearing  is  heaviest.  Large  hives,  however,  do  not  of  them- 
selves entirely  prevent  swarming. 

CHARACTER  OP  THE  BROOD-COMBS. 

The  combs  of  the  brood-nest  should  be  suitable  for  the  rearing  of 
worker  brood  throughout  except  for  a  few  cells  of  drone-comb  in  the 
lower  comers  of  some  of  the  frames,  which  can  not  be  entirdy  elimi- 
nated. It  is  quite  possible  to  have  a  brood-chamber  of  ample  size 
for  the  maximimi  amount  of  brood,  but  at  the  same  time  to  have  the 
brood-rearing  space  so  reduced  by  imperfect  combs  that,  so  far  as 
swarming  is  concerned,  the  effect  is  the  same  as  if  the  brood-chamber 
were  much  smaller.  Imperfect  cells  and  drone-comb  within  the 
brood-chamber  not  only  reduce  its  capacity  for  worker-brood  but 
such  imperfect  comb  may  act  as  an  obstruction  to  the  queen  in  ex- 
panding the  brood-nest  in  the  spring.  If  combs  unsuitable  for  brood- 
rearing  are  between  the  combs  already  occupied  with  brood  and  the 
perfect  combs  beyond,  the  imperfect  comb  stands  in  the  way  of  a 
free  expansion  of  the  brood-nest,  the  queen  may  confine  her  work  to 
but  one  side  of  the  hive  at  a  time,  and  swarming  may  follow.  When 
two  stories  are  used  early  in  the  season  to  supply  the  necessary  brood- 
rearing  space,  it  is  important  that  combs  which  have  perfect  worker- 
cells  to  the  top  bar  be  used  at  least  in  the  lower  hive  body  to  permit 
the  queen  to  work  readily  through  both  stories.  When  combs  having 
several  rows  of  imperfect  cells  next  to  the  top  bar  are  used,  the  queen 
may  be  partially  confined  to  one  or  the  other  of  the  hive  bodies  be- 
cause of  the  space  which  intervenes  between  the  available  worker- 
comb  in  the  two  hive  bodies.  The  partial  confinement  of  the  queen 
to  one  or  the  other  of  the  two  brood-chambers  in  this  way  may  be 
equivalent  to  the  use  of  but  one  brood-chamber,  so  far  as  available 
room  for  the  queen  is  concerned. 

As  a  swarm-preventive  measure  it  is  important,  therefore,  that  all 
the  combs  used  in  the  brood-chamber  be  suitable  for  the  rearing  of 
worker-brood  throughout  practically  their  entire  area.  Such  combs 
can  be  provided  only  by  the  use  of  full  sheets  of  foundation  in  the 
brood  frames,  together  with  special  care  in  wiring  the  frames,  im- 
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bedding  the  foundation,  and  having  the  combs  built  under  favorable 
conditions.  In  extracted  honey  production  much  can  be  done  to  im- 
prove the  character  of  the  combs  used  in  the  brood-chamber  by  sort- 
ing out  all  imperfect  ones  for  use  only  in  the  supers.  Some  bee- 
keepers use  special  methods  of  wiring  the  frames  by  which  the 
stretching  of  cells  in  the  upper  portion  of  the  combs  may  be  largely 
overcome.  If  brood  is  extended  in  new  combs  to  the  top  bar  of  the 
frames  during  the  first  season,  the  combs  are  so  strengthened  by  the 
cocoons  that  there  is  less  tendency  for  them  to  stretch  subsequently 
and  cause  misshapen  cells  in  the  upper  portion. 

Good  combs  so  arranged  that  the  brood-nest  may  be  e2q)anded 
-without  interruption  until  the  maximum  of  the  spring  brood-rearing 
has  been  reached  go  a  long  way  toward  the  prevention  of  swarming. 
Nevertheless,  for  reasons  given  later,  these  do  not  of  themselves  in- 
sure that  there  will  be  no  swarming. 

SPACE  WITHIN   THE   HIVE. 

Space  that  is  not  occupied  by  comb,  especially  within  the  brood- 
chamber,  may  influence  the  tendency  to  swarm.  A  deep  space  be- 
tween the  bottoms  of  the  frames  and  the  floor  of  the  hive  is  un- 
doubtedly advantageous  in  hot  weather.  This  space  may  be  as  much 
as  seven-eighths  inch,  with  little  or  no  trouble  from  the  bees  build- 
ing comb  below  the  frames  unless  they  are  badly  crowded  for  room. 
Some  beekeepers  use  a  space  2  inches  deep  or  more,  but  put  under  the 
frames  a  slatted  rack  to  prevent  the  bees  building  comb  there.  This 
affords  a  large  amount  of  room  for  the  field  bees  during  the  night 
and  also  provides  abundant  opportunity  for  ventilation  during  the 
heat  of  the  day. 

Some  extra  space  can  be  provided  within  the  brood-chamber  by 
spacing  the  brood  frames  farther  apart.  The  bees  will  increase  the 
thickness  of  that  portion  of  the  combs  which  contains  honey,  but  they 
do  not  increase  the  thickness  of  that  portion  which  contains  brood, 
and  the  spaces  between  the  combs  are  accordingly  wider  within  the 
brood  area.  If  the  frames  are  spaced  too  far  apart,  however,  the  bees 
may  build  a  thin  comb  between.  Combs  are  usually  spaced  from  If 
to  li  inches  from  center  to  center.  The  principle  of  wider  spacing 
of  brood-combs  has  been  utilized  in  the  construction  of  a  nonswarm- 
ing  hive  in  which  the  combs  are  separated  about  an  inch  and  slatted 
frames  are  inserted  between  the  combs  to  prevent  the  bees  from  build- 
ing in  this  space,  but  such  hives  have  not  come  into  general  use. 

VENTILATION. 

Large  entrances  reduce  the  tendency  to  swarm  by  adding  to  the 
comfort  of  the  bees  during  hot  weather.     Bees  need  much  more 
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ventilation  during  the  honey-flow,  when  they  are  more  active  than 
at  other  times.  It  is  sometimes  advantageous  to  push  one  of  Uie 
supers  or  the  cover  forward  or  backward  on  the  hive  far  enough  to 
make  an  opening  for  additional  ventilation.  Some  beekeepers  bore 
a  hole  an  inch  or  more  in  diameter  in  one  end  of  each  supper.  These 
holes  can  be  closed  easily  with  a  metal  slide  or  a  cork  when  not  needed. 
It  is  usually  not  advisable  to  attempt  to  give  ventilation  in  or  be- 
tween comb-honey  supers  because  the  bees  are  slow  to  seal  honey 
adjacent  to  sUch  openings,  but  ventilation  may  be  given  between  the 
first  comb-honey  super  and  the  brood-chamber  by  sliding  the  lower 

super  forward  far  enough  to 
form  an  opening  for  vaitila- 
tion  at  the  back. 

The  location  of  the  apiary 
should  be  such  that  there  is 
a  good  circulation  of  air 
throughout  the  yard.  Apia- 
ries are  sometimes  located  in 
hot  nooks,  where  there  is  little 
circulation  of  air,  and  this 
usually  results  in  an  abnormal 
tendency  to  swarm. 

SHADS. 

Protection  of  the  hives  and 

supers  from  the  direct  rays  of 

the  sun  during  the  hottest  part 

of  the  day  should  decrease  the 

tendency   to   swarm.      Covers 

made  of  a  single  thickness  of 

lumber,  if  unprotected,  may 

cause  great  discomfort  to  the 

bees  and  may  compel  them  to 

leave  the  supers  during  the 

heat  of  the  day,  which  is  a 

condition  favorable  to  swarming.     To  prevent  this,  shade-boards 

large  enough  to  project  beyond  the  edges  of  the  hive  (fig.  2)  may  be 

used  over  the  covers.    These  should  be  adjusted  with  one  edge  even 

with  the  north  side  of  the  hive  so  that  the  extra  width  projects  on  the 

south  side,  and  there  should  be  a  space  between  the  hive  cover  and 

the  shade  board  to  permit  a  circulation  of  air.    The  double  covers 

which  have  an  air  space  between  the  inner  and  outer  parts  afford 

more  protection  from  the  sun's  rays  than  do  single  covers,  but  these 

do  not  shade  the  sides  of  the  supers. 


Fig. 


2. — Sbade-board    projecting   beyond   the 
hiye  on  south  side. 
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The  hives,  supers,  and  covers  should  be  painted  white,  because 
the  white  surface  better  reflects  the  sun's  rays.  If  no  shade-board  is 
used  the  covers  should  be  repainted  frequently.  Other  things  being 
equal,  it  is  to  be  expected  that  the  tendency  to  swarm  will  be  greater 
when  dark  or  weather-beaten  hive  covers  are  used  than  when  newly 
painted  white  covers  are  utilized,  unless  shade-boards  are  used  over 
them. 

The  beekeeper  who  is  much  troubled  with  swarming  can  not  afford 
to  neglect  the  character  and  the  arrangement  of  the  combs,  the  size, 
shape,  and  construction  of  the  hives,  or  even  the  color  of  the  hives, 
if  he  desires  to  prevent  swarming  to  the  fullest  extent,  though  the 
total  prevention  of  swarming  can  not  be  expected  from  the  character 
of  the  hives  and  combs  alone. 

INFLUENCE  OF  LOCALITY  AND  SEASON. 

During  some  seasons  few,  if  any,  colonies  attempt  to  swarm,  while 
daring  other  seasons  and  under  similar  management  a  majority  of 
the  colonies  may  prepare  to  swarm,  especially  if  comb-honey  is  being 
produced.  Grenerally  speaking,  bees  are  expected  to  swarm  less  dur- 
ing seasons  of  meager  supply  of  nectar,  whereas  many  swarms  are 
expected  in  seasons  of  plenty;  yet  bees  often  swarm  freely  when 
nectar  is  not  abundant  and  but  little  when  it  is  abundant.  The 
tendency  to  swarm,  therefore,  is  not  necessarily  directly  connected 
with  the  quantity  of  nectar  available  during  the  swarming  season  if  a 
sufficient  supply  of  food  has  been  available  previously  to  enable  the 
colony  to  build  up  to  swarming  strength. 

Furthermore,  in  some  regions  swarming  may  be  troublesome  dur- 
ing most  seasons,  even  after  years  of  careful  selection  in  breeding, 
together  with  the  best  of  equipment  and  management,  while  in  other 
regions  bees  of  almost  any  strain,  when  ordinary  precautions  as  to 
equipment  and  management  are  taken,  are  practically  nonswarming 
year  after  year.  Why  do  bees  swarm  freely  one  season  and  refrain 
from  swarming  the  next,  if  both  seasons  are  prosperous,  and  why 
do  bees  in  one  region  habitually  swarm  excessively,  while  bees  of  the 
same  strain,  in  the  same  kind  of  hives,  and  imder  similar  manage- 
ment, but  in  another  region  equally  good,  swarm  little,  if  any?  The 
answers  to  these  questions  are  apparently  closely  connected  with  the 
rapidity  with  which  the  bees  build  up  in  the  spring,  together  with  the 
character  of  the  honey-flow  and  the  weather  conditions  during  the 
swarming  season. 

INPLUBNCB  OF  CHARACTER  OF  SPRING  BROOD-RBARINQ. 

Throughout  the  entire  country  there  is  a  definite  period  during  fall 
and  winter  when  brood-rearing  is  entirely  suspended  in  all  normal 
colonies.    When  brood-rearing  begins  again  in  the  springy  if  sufficient 
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food  is  available,  the  amount  of  brood  is  iisually  increased  iintil  a 
certain  maximum  is  reached,  after  which  brood-rearing  declines. 
When  spring  brood-rearing  is  most  extensive  the  queen  may  lay  more 
than  3,000  eggs  daily,  but  she  does  tliis  during  a  short  time  only. 
There  is,  therefore,  a  well-marked  period  of  extensive  brood-rearing 
in  the  spring.  Apparently  this  spring  expansion  of  brood-rearing  is 
stimulated  by  the  oncoming  of  spring  following  the  period  of  little 
or  no  brood-rearing.  It  is  stimulated  also  by  early  incoming  pollen 
and  nectar,  but  may  occur  even  when  these  tLve  lacking,  provided  a 
sufficient  quantity  of  honey  and  pollen  is  stored  in  the  hiv^  and 
water  is  available.  In  this  respect  the  spring  period  of  extensile 
brood-rearing  differs  greatly  from  other  periods  of  more  or  less  ex- 
tensive brood-rearing,  since  after  the  first  great  expansion  in  brood- 
rearing  the  presence  of  honey  stored  in  the  hive  is  not  a  sufficient 
stimulus  to  cause  the  bees  to  rear  brood  extensively. 

In  all  regions  swarming  may  be  expected  within  a  well-defined 
"  swarming  season  "  which  coincides  roughly  with  the  period  of  maxi- 
mum brood-rearing.  When  there  is  a  well-marked  secondary  ex- 
pansion in  brood-rearing  later  in  the  season  it  may  be  accompanied 
by  a  secondary  swarming  season.  When  the  primary  period  of  maxi- 
mum brood-rearing  is  prevented  because  of  extreme  weakness  of  the 
colony,  or  a  dearth  of  food,  swarming  may  simply  be  postponed  until 
a  later  honey-flow  and  may  then  be  expected  as  during  the  normal 
swarming  season.  If  no  period  of  extensive  broad-rearing  takes  place 
during  the  season  there  is  usually  no  swarming.  Differences  in  sea- 
sons and  differences  in  localities  may  modify  the  rapidity  with  which 
brood-rearing  is  carried  on,  so  that  the  maximum  amount  of  brood 
may  be  greater  in  certain  years  than  in  others  and  greater  in  certain 
localities  than  in  others. 

Other  things  being  equal,  the  tendency  to  swarm  is  the  greatest  in 
those  localities  in  which,  on  accoimt  of  climatic  conditions  and  avail- 
able food,  the  bees  increase  brood-rearing  most  rapidly  in  the  ^ring. 
In  any  locality  the  tendency  to  swarm  is  greatest  during  those  years 
when,  because  of  favorable  conditions,  the  bees  build  up  in  the  short- 
est interval  in  the  spring.  Among  the  colonies  in  the  apiary  the 
tendency  to  swarm  is  greatest  in  those  colonies  which  reach  their 
peak  of  brood-rearing  most  rapidly.  When  colonies  of  bees  build  up 
so  rapidly  in  the  spring  that  a  maximum  of  60,000  to  70,000  ceUs  of 
brood  is  reached,  they  have  during  a  certain  period  a  large  propor- 
tion of  recently  emerged  and  emerging  bees.  Such  colonies  are  in 
the  best  possible  condition  to  gather  and  store  a  crop  of  honey  if 
the  honey-flow  begins  at  about  the  time  they  reach  their  maximum  in 
brood-rearing,  but  they  are  strongly  inclined  to  swarm. 

When  brood-rearing  is  conducted  moderately,  colonies  may  have 
as  many  workers  when  they  reach  their  maximum  strength,  but  they 
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do  not  have  as  large  a  proportion  of  young  bees  at  any  time  as  those 
which  build  up  more  rapidly.  Thus,  two  colonies  at  thB  beginning  of 
the  honey-flow  may  be  equally  strong  as  to  the  number  of  bees  but 
differ  decidedly  as  to  the  average  age  of  the  bees  and,  other  things 
being  equal,  the  tendency  to  swarm  is  greater  in  the  colony  having 
the  larger  proportion  of  recently  emerged  and  emerging  bees. 

INFLUENCE  OF  YOUNG  BEES. 

The  fact  that  the  tendency  to  swarm  is  greatest  at  about  the 
time  the  bees  are  rearing  the  greatest  amount  of  brood  has  led  to  the 
belief  that  swarming  is  caused  by  the  presence  in  the  hive  of  a  large 
proportion  of  young  bees  not  yet  old  enough  for  field  work.  The 
measures  in  common  use  for  the  prevention  of  swarming  tend  to 
obviate  this  predominance  of  young  bees  or  to  relieve  the  crowded 
condition  resulting  from  their  presence  within  the  brood-nest,  and 
the  successful  remedies  for  swarming  are  those  which  correct  this 
unbalanced  condition  in  the  population  of  the  colony.  Natural 
swarming  itself  removes  the  excess  of  young  bees  and  brings  about  a 
condition  in  which  none  of  the  workers  need  be  unemployed  if  there 
is  a  honey-flow.  It  is  probable  that  the  bees  too  young  to  work  in 
the  fields  contribute  to  the  tendency  to  swarm  by  their  persistence  in 
remaining  for  several  days  within  the  brood-nest  near  where  they 
emerged  from  the  cells,  instead  of  going  to  the  more  remote  and  less 
congested  parts  of  the  hive,  and  in  this  way  they  produce  a  crowded 
condition  within  the  brood-nest. 

The  sensation  of  strength  in  the  colony  is  evidently  not  in  pro- 
pK)rtion  to  the  number  of  bees  within  the  hive  but  depends  largely 
upon  their  distribution.  Even  weak  colonies  may  become  crowded 
and  swarm  if  most  of  the  bees  of  the  colony  confine  themselves  to  the 
small  area  occupied  by  brood,  because  this  area  is  surrounded  by 
sealed  honey  or  imperfect  combs,  or  because  the  more  remote  portions 
of  the  hive  are  so  unattractive  that  the  colony  does  not  expand  its  ac- 
tivities beyond  the  brood  area  in  proportion  to  the  increasing  numbers 
of  oncoming  young  bees.  On  the  other  hand,  a  strong  colony  which 
rapidly  expands  its  work  into  remote  parts  of  the  hive  may  apparently 
entirely  escape  the  sensation  of  great  strength  because  of  the  better 
distribution  of  the  bees. 

The  distribution  of  the  young  workers  during  the  first  two  weeks  of 
their  lives  when  they  are  emerging  at  the  rate  of  3,000  or  more  per 
day  undoubtedly  has  much  to  do  with  the  tendency  to  swarm.  It  is, 
therefore,  highly  important  that  those  parts  of  the  hive  outside  of 
the  brood  area  be  attractive  and  easily  available  for  the  oncoming 
young  bees,  so  that  they  will  expand  into  and  occupy  the  more  remote 
portions  of  the  hive  instead  of  crowding  the  brood-nest. 
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INFLUENCE  OP  HONEY-PLOW. 

A  colony  of  bees  that  is  approaching  its  maximum  of  strength  at 
the  beginning  of  or  during  the  honey-flow,  having  many  young  bees 
recently  emerged,  may  be  able  to  send  but  a  comparatively  small  num- 
ber of  workers  to  the  field  because  most  of  them  are  too  young  for 
field  work.  In  this  case  the  brood-nest  is  crowded  with  these  unem- 
ployed yoimg  bees  during  the  heat  of  the  day,  and  the  added  pros- 
perity of  the  honey-flow  may  quickly  bring  on  the  swarming  ten- 
dency. On  the  other  hand,  a  colony  that  has  passed  its  maximum  of 
brood-rearing  some  time  previous  to  the  honey-flow,  having  com- 
paratively few  emerging  and  recently  emerged  young  be^,  but  most 
of  its  workers  old  enough  to  work  in  the  fields,  may  send  such  a 
large  proportion  of  its  workers  to  the  fields  when  the  honey-flow 
begins  that  most  of  the  workers  are  out  of  the  hive  during  the  heat 
of  the  day  and  swarming  may  be  given  up.  The  advent  of  the  boney- 
flow,  therefore,  may  have  an  opposite  effect  as  to  swarming  upon 
colonies  which  are  equally  strong  in  number  of  bees  but  different  as 
to  the  age  of  the  workers.  This  may  explain  the  variation  observed 
in  various  regions  as  to  the  effect  of  the  honey-flow  on  swarming. 

INPLUBNCB  OF  WORK  IN  SUPERS. 

The  giving  of  additional  room  and  employment  to  attract  the 
unemployed  bees  out  of  the  brood-chamber  is  of  great  importance  in 
the  expansion  of  the  activities  of  the  colonies  and  has  a  direct  bearing 
upon  an  advantageous  distribution  of  bees  throughout  the  more  re- 
mote portions  of  the  hive. 

Usually  the  tendency  to  swarm  is  stronger  during  the  early  part 
of  the  honey-flow  if  the  colonies  are  strong  in  yoimg  bees  at  that 
time.  It  is  important,  therefore,  that  each  colony  expand  into  and 
occupy  promptly  the  first  super  that  is  given.  To  accomplish  this 
it  is  necessary  that  this  first  super  be  attractive  to  the  young  hive 
workers.  If  supers,  either  for  comb-honey  or  for  extracted-honey, 
containing  only  foundation,  be  given  to  a  strong  colony  just  before 
the  honey-flow  the  bees  will  not  take  possession  of  them  and  begin 
work  on  the  foundation  to  any  extent  until  the  honey-flow  has 
begun,  and  meanwhile  the  colony  is  crowded  for  room.  The  addi- 
tion of  this  room  with  only  foundation,  therefore,  does  not  affect 
the  distribution  of  the  bees  until  they  take  possession  of  and  occupy 
the  super,  while  in  the  meantime  conditions  for  swarming  may  de- 
velop rapidly.  On  the  other  hand,  if  a  super  of  empty  combs  l» 
given  to  a  strong  colony  previous  to  the  honey-flow,  the  younger 
bees  in  great  nimibers  immediately  take  possession  of  the  added  super 
and  begin  to  repair  the  comb  and  to  prepare  it  for  use.  If  the 
colony  is  strong  these  bees  do  not  merely  explore  the  super  but 
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actually  occupy  it,  the  brood-chamber,  therefore,  being  relieved  of 
many  thousand  young  bees  that  are  not  yet  old  enough  for  field  work. 

In  either  comb-honey  production  or  extracted-honey  production, 
if  the  colonies  are  not  strong  when  the  first  super  is  given  they  may 
refuse  to  expand  into  and  occupy  it  or  they  may  take  possession  of 
only  a  small  portion  of  it.  Such  colonies  usually  store  any  honey 
they  may  accumulate  at  this  time  in  the  combs  of  the  brood-chamber 
adjacent  to  the  brood,  and  if  in  this  way  they  surroimd  themselves 
with  honey  and  seal  it  they  are  not  inclined  to  pass  this  finished 
work  readily  to  expand  into  the  supers  beyond.  In  this  way  they 
may  block  off  and  occupy  only  a  small  portion  of  their  hive  and 
crowd  this  limited  area  even  though  empty  combs  are  used  in  the 
supers  above,  whereas  strong  colonies  readily  expand  beyond  such 
barriers.  For  this  reason  it  is  sometimes  more  diflScult  to  prevent 
swarming  in  colonies  of  mediimi  strength  than  in  strong  ones.  Any 
barrier  of  any  kind  between  the  brood-nest  and  the  supers  becomes 
especially  objectionable  in«  colonies  of  deficient  strength.  Some 
strains  of  bees  are  more  inclined  to  limit  their  activities  to  a  portion 
of  the  hive  in  this  way  than  other  strains,  and  may  be  more  inclined 
to  swarm  for  this  reason. 

The  first  super  usually  should  be  given  before  the  bees  need  it,  and 
especially  in  extracted-honey  production  it  should  be  given  as  soon 
as  the  bees  are  strong  enough  to  occupy  it,  in  order  to  furnish  a  place 
outside  of  the  brood-nest  for  the  multitude  of  oncoming  yoimg  bees. 
This  first  super  for  extracted-honey  production  should  be  supplied 
with  empty  combs,  or  at  least  half  of  its  frames  should  contain  empty 
combs.  If  no  empty  combs  are  available  for  this  purpose,  some  of 
the  combs  of  brood  should  be  put  into  the  super  to  start  work  there 
promptly  and  distribute  the  bees  over  greater  surface.  The  first 
comb-honey  supers  are  usually  put  on  a  little  later  than  supers  for 
extracted  honey  and  should  contain  some  sections  in  which  the  combs 
are  already  built,  which  were  saved  from  the  previous  year.  These 
combs  usually  induce  the  bees  to  occupy  the  super  earlier  than  when 
only  foundation  is  used  in  the  sections. 

As  work  progresses  in  the  first  super  and  the  cells  are  being  built 
out  to  full  length,  the  room  that  can  be  occupied  by  bees  decreases, 
making  it  necessary,  if  the  super  has  been  completely  occupied,  for 
some  of  the  bees  to  go  elsewhere.  When  the  honey  is  finally  ripened 
and  sealed,  few  bees  remain  in  the  supers.  Therefore,  if  a  second 
super  is  not  given  until  the  first  one  is  finished,  most  of  the  super 
workers  are  forced  to  go  back  into  the  brood-chamber.  In  the  mean- 
time there  is  no  place  for  the  oncoming  young  bees  to  take  up  inside 
work  before  they  are  old  enough  to  begin  to  work  in  the  fields.  The 
super  workers,  forced  out  of  the  super  back  into  the  brood-chamber. 
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added  to  those  emerging  rapidly  in  the  brood-chamber,  give  a  large 
number  of  bees  there  which  must  remain  unemployed  until  they  are 
old  enough  for  field  work,  thus  causing  a  condition  highly  conduciye 
to  swarming.  There  is,  therefore,  a  critical  period  not  only  just  be- 
fore the  bees  take  possession  of  the  first  super  of  the  season,  but  to  a 
certain  extent  just  previous  to  the  giving  of  each  additional  super. 

During  the  early  part  of  the  honey-flow  when  swarming  is  immi- 
nent additional  supers  should  be  supplied  as  the  bees  need  them, 
before  any  of  the  workers  are  crowded  back  to  the  brood-chamber. 
If  the  honey-flow  is  good,  the  additional  supers  should  be  given  is 
fast  as  the  bees  can  be  induced  to  occupy  them,  in  order  that  the 
expansion  of  the  work  and  the  room  in  the  supers  shall  keep  pace 
with  the  oncoming  of  the  young  workers.  Each  newly  added  super 
should  be  so  accessible,  comfortable,  attractive,  and  advantageously 
placed  that  young  bees  will  come  up  and  occupy  it  at  once,  which 
they  may  fail  to  do  if  newly  added  supers  are  too  hot,  too  cold,  too 
remote,  difficult  to  ventilate,  or  otherwise  unattractive.  Supers 
should  be  snug  and  warm  during  cool  weather  and  protected  from 
too  much  heat  during  hot  weather.  During  the  latter  part  of  the 
honey-flow,  as  the  swarming  season  begins  to  wane,  the  bees  may  be 
crowded  as  to  super  room  to  induce  them  to  finish  the  work  well  and 
concentrate  the  honey  in  fewer  supers,  but  by  this  time  there  is  less 
danger  of  swarming. 

SPACE  FOB  THE  EVAPORATION  OF  NBCTAB. 

Super  room  should  be  adequate  not  only  for  the  storage  of  ripened 
honey  but  also  for  the  distribution  of  the  thin  incoming^  nectar 
throughout  a  large  surface  of  comb  with  but  a  small  amount  in  each 
cell,  to  facilitate  the  evaporation  of  water  from  the  nectar.  A  large 
amount  of  comb  surface  is  needed  for  this  purpose  in  regions  where 
the  nectar  is  especially  thin  when  it  is  first  brought  in.  In  arid 
climates  not  so  much  extra  room  is  needed  for  the  evaporation  of 
nectar  as  in  humid  climates.  When  all  the  cells  available  for  ripMi- 
ing  nectar  are  in  use  during  a  heavy  honey-flow  a  slowing  down  of 
the  work  of  the  colony  must  follow,  for  the  bees  will  not  fill  the  cells 
full  of  raw  nectar.  When  nectar  is  thin  and  abundant,  the  evaporat- 
ing space  may  all  be  in  use  before  much  honey  has  actually  been 
stored,  which  may  result  in  a  stagnation  of  the  work  of  the  colony, 
and  in  turn  may  increase  the  tendency  to  swarm.  For  this  reason 
it  is  usually  necessary  to  give  more  supers  during  the  honey-flow 
than  are  actually  filled  with  ripened  honey. 

TIERING  UP  SUPERS. 

In  producing  comb-honey  if  the  honey-flow  is  good  and  swarming 
is  imminent  each  newly  added  super  may  be  placed  immediately 
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above  the  brood-chamber;  that  is,  between  the  brood-chamber  and 
the  supers  in  which  work  has  already  been  started.  This  induces 
the  bees  to  begin  new  work  promptly  and  takes  additional  thou- 
sands of  young  bees  out  of  the  brood-chamber  into  the  supers. 
(See  Farmers'  Bulletin  1039.)  In  extracted-honey  production  when 
empty  combs  are  used  in  the  supers  it  is  not  so  essential  to  place  the 
newly  added  ones  below  those  already  on  the  hive,  but  to  do  so 
undoubtedly  entices  more  bees  out  of  the  brood-chamber  than 
when  they  are  placed  on  top  of  the  other  supers.  Shallow  extract- 
ing supers  are  usually  tiered  up  in  the  same  manner  as  comb-honey 
supers,  each  newly  added  one  beinp;  placed  below  the  supers  already 
on  the  hive  during  the  time  that  swarming  is  imminent.  If  full- 
depth  extracting  supers  are  used,  half  of  the  combs  may  be  removed 
from  the  middle  of  the  partly  filled  super  and  empty  combs  or 
frames  of  foundation  taken  from  the  new  super  may  be  put  in  their 
place.  The  partly  filled  combs  that  were  removed  are  then  placed 
in  the  middle  of  the  new  super,  after  which  it  is  placed  on  top. 
This  process  may  be  repeated  if  necessary  as  often  as  it  is  desirable 
to  give  additional  room  close  to  the  brood-chamb^. 

Great  care  should  be  taken,  especially  in  comb-honey  production, 
to  discontinue  such  a  rapid  expansion  of  super  room  in  time  to  have 
the  work  well  finished.  During  the  latter  part  of  the  honey-flow 
empty  supers  may  be  added  on  top  of  those  already  on  the  hive  in 
either  comb-honey  or  extracted-honey  production,  to  prevent  too 
much  incomplete  work  at  the  end  of  the  honey-flow,  for  at  this  time 
there  is  less  probability  of  swarming  than  earlier  in  the  season. 

In  regions  where  the  swarming  season  occurs  during  the  honey- 
flow  it  is  of  great  importance  that  every  condition  possible  be  pro- 
v^ided  that  will  entice  the  yoimger  bees  from  the  brood-chamber  into 
the  supers  and  the  field  bees  from  the  brood-chamber  to  the  fields. 
If  the  brood-nests  can  thus  be  kept  free  from  too  many  unemployed 
bees  during  the  swarming  season  there  should  be  little  inclination  to 
swarm. 

INFLUENCE  OF  IDLE  FIELD  BEES. 

The  brood-chamber  may  be  congested  with  bees,  however,  and 
swarming  may  sometimes  occur  apparently  through  no  fault  in  the 
distribution  of  young  bees  within  the  hive,  since  a  crowded  condition 
may  be  brought  about  or  intensified  by  the  field  bees  as  a  result  of 
certain  peculiarities  of  weather  conditions  and  honey-flow. 

The  presence  of  a  large  number  of  field  bees  within  the  hive  dur- 
ing the  swarming  season  evidently  greatly  increases  the  tendency  to 
swarm.  When  the  field  bees  are  out  of  the  hive  the  colony  is  relieved 
of  their  presence  during  the  heat  of  the  day  when  they  would  add 
26646'— 21 8 
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most  to  its  sensation  of  strength.  If,  however,  because  of  some  fault 
in  the  management,  because  of  adverse  weather  conditions,  or  be- 
cause the  flowers  yield  nectar  erratically,  the  field  bees  remain  in 
the  hive,  they  add  greatly  to  the  crowded  condition  of  the  brood- 
nest  and,  therefore,  increase  the  tendency  to  swarm. 

It  is  well  known  that  the  advent  of  a  honey-flow  and  active  work 
in  the  field  greatly  stimulates  the  activities  of  the  bees  within  the 
hive.  Thousands  of  younger  bees  or  hive  workers  now  begin  the 
tasks  of  preparing  empty  combs  for  incoming  nectar,  or  for  brood- 
rearing,  building  new  comb,  transferring  nectar  or  honey,  and  ripen- 
ing the  new  nectar,  but  there  is  apparently  a  rather  delicate  balance 
between  the  work  inside  the  hive  and  the  work  in  the  field,  for  if 
the  work  inside  the  hive  is  interrupted  in  any  way  the  work  of  the 
field  bees  slows  down  accordingly.  Therefore  those  factors  already 
discussed  which  tend  to  produce  congestion  and  idleness  among  the 
young  workers  within  the  brood-nest  during  a  honey -flow  quickly 
add  greatly  to  the  number  of  unemployed  bees  by  causing  the  field 
bees  to  remain  in  the  hive  instead  of  going  to  the  fields. 

If  for  any  reason  the  expansion  of  the  activity  of  the  hive  workers 
is  interrupted  a  stagnation  of  the  activity  within  the  hive  must  fol- 
low, which  in  turn  causes  more  and  more  stagnation  in  the  field  work. 
Such  a  condition  may  arise  if  the  young  bees  do  not  readily  enter  and 
occupy  the  first  super  that  is  given,  if  additional  room  is  not  given 
promptly  to  keep  pace  with  the  increasing  number  of  oncoming 
young  bees,  if  all  the  available  space  for  evaporating  nectar  is  in 
use,  if  the  hive  workers  are  driven  out  of  the  supers  into  the  brood- 
chamber  by  heat  or  lack  of  ventilation,  if  the  newly  added  supers 
are. too  remote  or  otherwise  unattractive,  or  if  so  much  of  the  work 
is  being  finished  that  the  new  and  unfinished  work  is  less  than  that 
needed  to  employ  most  of  the  hive  workers.  When  the  field  workers 
stay  within  the  hive  in  increasing  numbers  during  a  honey-flow, 
preparation  for  swarming  is  the  usual  result.  In  this  way  a  slight  in- 
terference with  the  activities  of  the  hive  workers  may  quickly  develop 
into  a  serious  condition  which  might  easily  have  been  avoided  if 
taken  in  time. 

When  the  field  bees  are  confined  to  their  hives  by  several  dajrs  of 
rain  just  previous  to  or  during  the  swarming  season,  the  result  may 
be  a  greatly  increased  tendency  to  swarm.  Sometimes  two  weeks 
of  rain  at  about  the  time  of  the  normal  swarming  season  is 
followed  by  intense  swarming.  When  the  field  bees  remain  in  tb«r 
hives  a  part  of  the  time  during  the  honey-flow  because  the  flowers 
yield  nectar  erratically  the  tendency  to  swarm  may  be  greatly  in- 
creased. The  presence  of  the  great  mass  of  field  bees  within  the  hive 
during  the  heat  of  the  day  from  any  of  these  causes  must  add  greatly 
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to  the  tendency  to  swarm,  especially  when  the  bees  crowd  in  great 
masses  in  the  space  below  the  frames  and  in  the  lower  portion  of  the 
brood-chamber,  as  they  usually  do  when  they  are  in  their  hives  tem- 
porarily during  the  honey-flow. 

In  extracted-honey  production  it  is  not  difficult  by  good  manage- 
ment to  prevent  a  crowding  of  the  brood-nest  during  the  honey-flow 
by  either  young  bees  or  field  bees,  except  in  the  last  two  cases  men- 
tioned. Both  of  these  conditions  are  frequently  encoimtered,  espe- 
cially in  the  northeastern  portion  of  the  United  States  in  the  clover 
region.  There  is,  of  course,  no  *way  by  which  the  field  bees  can  be 
prevented  from  staying  in  their  hives  in  either  case,  even  if  it  were 
desirable  to  do  so,  but  by  providing  a  deep  space  below  the  frames 
and  an  abundance  of  ventilation,  together  with  adequate  protection 
from  the  direct  rays  of  the  sun,  the  discomfort  of  the  colony  brought 
about  by  the  field  bees  within  the  hive  during  the  day  may  be  con- 
siderably relieved. 

To  prevent  swarming  to  the  greatest  extent  it  is  necessary  to  induce 
most  of  the  hive  workers  to  leave  the  brood-nest  early  in  their  lives 
to  take  up  work  in  the  supers,  so  that  the  bees  of  the  hive  are  distrib- 
uted over  a  large  comb  surface  which  in  turn  should  stimulate  the 
field  bees  to  go  to  the  field  in  greater  numbers.  During  the  heat  of 
the  day  no  more  bees  should  remain  within  the  brood-chamber  than 
are  needed  for  the  work  to  be  done  there.  Such  a  distribution  and 
emplojonent  of  the  hive  workers  usually  induces  the  field  workers  to 
put  forth  the  greatest  energy  in  gathering  nectar. 

NATURAL  SWARMING. 

After  having  used  all  the  known  preventive  measures,  there  will 
still  be  some  colonies  that  attempt  to  swarm  .in  certain  locations  dur- 
ing some  seasons  even  in  extracted-honey  production,  and  in  comb- 
honey  production  a  large  percentage  of  colonies  may  attempt  to 
swarm.  In  either  case,  but  especially  in  extracted-honey  production, 
some  of  these  swarms  are  probably  a  result  of  the  imperfect  applica- 
tion of  preventive  measures  in  time  to  prevent  the  beginning  of  the 
series  of  events  which  lead  up  to  the  actual  issuing  of  the  swarm. 
Except  in  certain  localities,  the  beekeeper  whose  equipment  and  man- 
agement m.eet  the  requirements  previously  outlined  in  this  bulletin 
as  swarm  preventive  measures  should  be  troubled  little  by  swarming 
if  extracted  honey  is  being  produced. 

CORRECTION  OF  CONGESTION  BY  SWARMING. 

The  conditions  within  the  brood-chamber  are  changed  greatly  by 
swarming,  both  in  the  swarm  and  in  the  parent  colony.  In  the 
swarm  there  are  no  very  young  bees  and,  of  course,  no  emerging 
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bees  during  the  first  three  weeks.  The  workers  of  the  swarm  that 
are  not  needed  for  the  work  inside  the  new  hive  are  old  enough  for 
work  in  the  fields,  and  when  most  of  the  bees  of  a  colony  can  go  to 
the  fields  for  nectar  during  the  heat  of  the  day  a  surprisingly  large 
number  may  be  massed  together  in  one  hive  without  causing  a  stag- 
nation of  their  activities.  When  the  first  young  bees  begin  to  emerge 
three  weeks  later  the  daily  emergence  of  yoimg  is  small  in  com- 
parison with  that  of  a  colony  during  the  spring  brood-rearing 
period;  therefore  the  swarms  usually  do  not  become  greatly  con- 
gested with  young  bees  again  during  the  same  season.  Swarms  that 
are  hived  in  an  empty  hive  on  a  new  location  seldom  swarm  again 
the  same  season,  especially  where  the  season  is  short,  but  if  they  are 
hived  on  empty  combs  or  combs  containing  honey  or  a  little  emerg- 
ing brood  they  may  do  so.  Even  when  most  of  the  workers  of  both 
the  parent  colony  and  the  swarm  are  reunited,  or  when  two  or  more 
swarms  are  hived  together  in  one  hive,  the  bees  are  usually  satisfied 
without  further  swarming  if  plenty  of  room  is  given  in  the  supers. 

The  parent  colony  loses  most  of  its  field  workers  and  the  queen 
when  a  swarm  issues,  but  it  has  a  large  amount  of  brood  and  several 
queencells  usually  sealed  or  nearly  ready  to  be  sealed  at  the  time  of 
the  issuing  of  the  swarm.  When  the  yoimg  queens  begin  to  emerge 
about  a  week  later,  if  the  beekeeper  does  not  interfere,  the  colony  may 
cast  one  or  more  afterswarms,  each  accompanied  by  one  or  more  of  the 
recently  emerged  virgin  queens.  When  there  are  no  longer  sufficient 
bees  left  to  divide  up  among  the  emerging  queens,  all  but  one  of  the 
young  queens  are  killed,  this  surviving  one  in  the  normal  course  of 
events  later  becoming  established  as  the  new  mother  of  the  parent 
colony.  The  rapid  emergence  of  young  bees  soon  restores  the  parent 
colony  to  good  strength^  but  when  swarming  takes  place  during  the 
honey-flow  the  parent  colony  may  not  recover  sufficient  strength  in 
field  workers  to  take  an  important  part  in  gathering  the  season^ 
crop  of  honey.  After  the  young  queen  becomes  established  a  parent 
colony  seldom  swarms  again  the  same  season,  even  though  it  may 
become  quite  populous  and  the  season  may  be  prosperous. 

Thus  neither  the  swarm  having  the  old  queen  and  the  older  bees  in 
establishing  itself  in  a  new  home,  nor  the  parent  colony  having  the 
young  queen  in  reestablishing  itself  in  the  old  home,  is  inclined  to 
swarm  again  the  same  season.  In  each  case  there  is  an  interruption 
in  the  emergence  of  young  bees.  These  are  important  facts  in  the 
control  of  swarming. 

INFLUENCE  OP  YOUNG  QUEENS. 

The  fact  that  parent  colonies  seldom  swarm  again  the  same  season 
has  led  to  the  belief  that  colonies  having  young  queens  do  not  swarm 
the  first  smnmer  of  the  queen's  life,  but  while  such  colonies  are  less 


Digiti 


zed  by  Google 


Swarm  Control.  21 

inclined  to  swarm  the  use  of  young  queens  can  not  be  depended  upon 
except  under  certain  conditions.  If  a  young  queen  is  introduced  into 
a  colony  previous  to  the  swarming  season  after  a  period  of  queenless- 
ness,  so  that  there  is  a  period  of  10  days  during  which  no  eggs  are 
laid,  there  is  usually  no  attempt  to  swarm  again  during  the  same  sea- 
son, especially  if  this  interval  of  no  egg-laying  occurs  late  enough 
so  that  the  young  queen  is  not  able  to  reach  her  maximum  of  egg- 
laying  before  the  close  of  the  honey-flow.  If,  however,  the  old  queen 
is  removed  from  a  colony  previous  to  the  swarming  season  and  a 
young  laying  queen  is  introduced  at  once  without  an  interval  of  no 
egg-laying,  the  tendency  to  swarm  may  be  reduced  little,  if  any.  The 
condition  of  the  colony  brought  about  by  a  period  of  queenlessness  is 
apparently  a  greater  factor  in  reducing  the  tendency  to  swarm  than 
the  age  of  the  qu^n,  for  if  the  old  queen  is  removed  or  caged  within 
the  hive  for  10  days  and  then  reintroduced,  no  queencells  being  per- 
mitted to  mature  in  the  meantime,  the  bees  give  up  swarming  fre- 
quently for  the  remainder  of  the  season.  Colonies  which  have  both 
a  young  queen  and  the  interval  of  queenlessness  usually  may  be  con- 
sidered safe  from  swarming  again  the  same  season,  especially  in  the 
North.    Such  colonies  are  comparable  to  the  parent  colony  in  nature. 

VARIATION  IN  TIME  OP  SWARMING  SEASON  IN  RELATION  TO  THE 

HONEY-FLOW. 

Since  the  time  of  the  swarming  season  is  apparently  determined 
largely  by  the  great  expansion  of  spring  brood-rearing,  it  does  not 
necessarily  coincide  with  the  main  honey-flow  of  the  season,  although 
the  honey-flow  may  greatly  modify  the  tendency  to  swarm  (p.  14). 
The  time  of  the  swarming  season  with  reference  to  the  time  of  the 
main  honey-flow  is  a  factor  of  importance  in  choosing  the  proper 
management  of  colonies  that  swarm  or  prepare  to  swarm. 

(1)  In  some  localities,  particularly  in  some  of  the  Southern  States, 
the  main  honey-flow  may  not  occur  until  six  or  eight  weeks  after  the 
swarming  season.  The  colonies  may  reach  their  maximum  strength 
during  the  spring  brood-rearing  period  and  swarming  may  be  stimu- 
lated by  a  light  honey-flow.  There  may  be  considerable  swarming 
even  when  the  colonies  are  securing  no  more  than  a  living  from  the 
fields,  and  sometimes  bees  may  swarm  even  when  it  is  necessary  to 
feed  the  newly  hived  swarms  to  prevent  starvation.  If  there  is  a 
complete  dearth  of  nectar  at  this  time,  however,  the  bees  usually  give 
up  swarming  and  greatly  reduce  their  brood-rearing  activities.  Such 
colonies  after  having  reached  their  maximum  strength  in  the  spring 
are  not  inclined  to  rear  brood  extensively  again  until  the  honey-flow 
begins.  Under  these  conditions  the  colonies  arrive  at  the  beginning 
of  the  honey-flow  with  a  large  proportion  of  old  bees  and  usually  do 
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not  swarm  during  the  honey-flow  unless  it  is  of  sufficient  duratiwi 
for  the  bees  to  fill  their  hives  again  with  brood  and  to  become  crowded 
with  young  bees  before  its  close.  Swarming  is  not  difficult  to  control 
under  these  circumstances  unless  the  bees  are  gathering  a  little  more 
than  a  living  at  the  time  of  the  swarming  season,  and  usually  the 
addition  of  an  abundance  of  room  in  the  form  of  empty  combs  with 
the  brood  extending  through  two  or  more  stories  of  the  hive  will 
practically  prevent  swarming  under  these  conditions. 

When  swarming  occurs  six  weeks  or  more  previous  to  the  begin- 
ning of  the  main  honey-flow,  both  the  parent  colony  and  the  swarm 
should  be  given  every  advantage  to  enable  them  to  build  up  again  to 
full  strength,  so  that  both  may  gather  a  full  crop.  In  such  a  locality, 
if  natural  swarming  is  permitted,  all  afterswarming  should  be  pre- 
vented (p.  26) .  It  is  better,  however,  to  divide  the  colonies,  some  time 
before  they  have  reached  their  maximum  in  spring  brood-rearing,  into 
two  parts,  supplying  the  queenless  portion  with  a  young  queen,  thus 
postponing  the  maximum  egg-lajring  on  the  part  of  the  old  que^ 
until  later.  This  division  prevents  swarming  during  the  normal 
swarming  season,  and,  if  adequate  stores  are  supplied,  should  result 
later  in  two  colonies  in  splendid  condition  for  the  honey-flow.  Colo- 
nies should  not  be  divided  previous  to  the  honey-flow,  however,  unless 
this  can  be  done  at  least  five  or  six  weeks  before  the  beginning  of  the 
main  honey-flow,  for  this  much  time  is  needed  for  them  to  build 
up  to  full  strength. 

Another  plan  for  controlling  swarming  so  long  previous  to  the 
main  honey-flow  is  that  of  keeping  the  colonies  below  swarming 
strength  by  removing  some  of  the  bees,  to  be  sold  as  package  bees, 
where  the  beekeeper  is  so  located  that  he  can  sell  them  profitably  and 
does    ot  desire  to  make  further  increase. 

Some  beekeepers  who  are  located  where  the  honey-flow  occurs  some 
time  after  the  swarming  season  are  able  to  move  their  colonies  to  other 
locations  which  furnish  a  honey-flow  at  this  time,  thus  bringing  the 
honey-flow  and  the  swarming  season  together. 

(2)  When  the  honey-flow  occurs  during  the  swarming  season, 
as  in  the  clover  region  of  the  Northern  States,  the  tendency  to  swarm 
is  usually  strong,  while  the  main  honey-flow  is  usually  short.  Under 
these  conditions  the  colonies  should  not  be  permitted  to  divide  their 
working  forces  by  swarming,  but  most  of  the  bees  should  be  massed 
during  the  honey-flow,  either  in  the  swarm  or  in  the  parent  colony. 
In  regions  where  the  swarming  season  and  the  honey-flow  coincide, 
swarming  is  more  difficult  to  control,  especially  if  the  field  bees  are 
confined  to  their  hives  a  part  of  the  time  during  the  day  by  showers 
or  by  erratic  yielding  of  nectar  (p.  18),  and  the  greatest  precaution 
as  to  preventive  measures  is  necessary.  Remedial  measures  ap- 
plicable here  are  discussed  later  in  this  bulletin. 
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(3)  When  the  main  honey-flow  of  the  season  occurs  previous  to  the 
time  the  bees  are  in  condition  to  swarm,  the  full  crop  can  not  be 
harvested  because  the  colonies  must  utilize  the  honey-flow  for  build- 
ing up  to  full  strength.  This  condition  is  found  in  many  localities  in 
which  the  main  honey-flow  occurs  quite  early,  if  the  management  is 
not  directed  toward  the  early  development  of  the  colonies.  The 
obvious  remedy  for  this  condition  is  a  change  in  the  management 
which  may  enable  the  bees  to  become  sufficiently  strong  in  time  for 
the  honey-flow.    (See  Farmers'  Bulletins  Nos.  1012,  1014,  and  1039.) 

HIVING  NATURAL  SWARMS. 

The  beekeeper  who  is  operating  but  one  apiary  and  expects  to  be 
present  during  the  swarming  season  usually  prefers  to  take  precau- 
tions to  prevent  swarming  as  much  as  practicable,  then  hive  the 
swarms  that  issue,  rather  than  to  examine  all  the  colonies  each  week 
to  anticipate  swarming.  If  out-apiaries  are  being  operated,  or  if 
the  beekeeper  is  away  from  home  during  the  day,  natural  swarming 
should  not  be  permitted. 

When  natural  swarming  is  permitted,  the  work  of  hiving  the 
swarms  is  easier  if  the  queens'  wings  are  clipped^  previous  to  the 
swarming  season.  This  does  not  prevent  swarming  but  it  does  pre- 
vent the  swarm  from  leaving  and  averts  the  necessity  of  taking 
swarms  down  from  tall  trees  or  other  inaccessible  places,  since  a 
clipped  queen  can  not  go  with  the  swarm  and  the  bees  will  return 
to  the  hive.  If  by  chance  another  swarm  having  a  queen  that  can 
fly  happens  to  be  out  at  the  same  time  and  unites  with  the  queenless 
one,  the  swarm  can  not  be  expected  to  return.  The  best  time  to  clip 
the  wings  of  the  queen  is  usually  during  some  early  honey-flow,  lik» 
that  from  fruit  bloom,  before  the  colonies  have  become  very  popu- 

1  To  find  the  queen,  take  oat  one  or  two  of  the  outside  combs  from  the  side  of  the  hive 
next  to  the  operator.  If  the  queen  is  not  on  these  combs,  set  them  aside  in  order  that 
the  remaining  combs  may  be  more  readily  examined.  If  robbers  are  troublesome  these 
combs  must  be  put  into  an  empty  hive  or  a  light  box  that  will  hold  two  or  three  frames 
and  kept  covered  while  they  are  out  of  the  hive.  As  each  of  the  remaining  combs  is  re- 
moved from  the  hive,  glance  quickly  over  the  exposed  side  of  the  next  comb  In  the  hive 
to  see  if  the  queen  is  there.  If  she  is  not  there,  turn  the  comb  Just  removed  to  examine 
the  other  side  and  proceed  in  this  way  until  the  queen  is  found.  As  the  combs  are  exam- 
ined they  are  placed  back  into  the  hive  on  the  side  nearest  the  operator  in  order  to  main- 
tain an  open  space  between  the  combs  already  examined  and  those  yet  to  be  examined. 
This  work  should  be  done  rapidly  and  no  morp  smoke  should  be  used  than  Is  necessary  for 
rapid  wo'k.  If  the  bees  are  inclined  to  be  nervous  and  run  on  the  combs  it  is  necessary 
to  watch  for  the  queen  In  the  spaces  between  the  lower  edge  of  the  comb  and  the  bottom 
bar  of  the  frames,  and  also  on  the  bottom  and  sides  of  the  hive,  for  if  the  queen  becomes 
frightened  she  may  run  off  of  the  combs  Into  these  spa'^es. 

When  the  queen  is  found  she  may  be  picked  up  by  taking  hold  of  her  wings  with  the 
thumb  and  forefinger  of  the  right  hand.  She  is  then  transferred  to  the  left  hand  and 
held  lightly  either  by  the  thorax  or  by  her  feet.  The  right  hand  Is  now  free  to  pick  up 
a  pair  of  small  sharp-pointed  scissors  and  clip  off  tte  major  portions  of  the  wings  on  one 
side.  The  queen  is  now  transferred  back  to  the  comb  by  taking  hold  of  the  remaining 
wing. 
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Ions.  In  the  production  of  extracted  honey  and  when  the  best 
swarm-control  measures  are  employed,  the  clipping  of  the  queens' 
wings  is  unnecessary  and  the  practice  is  becoming  less  common. 

Swarms  that  issue  during  the  honey-flow  or  just  previous  to  the 
beginning  of  the  honey-flow  should  not  be  placed  in  a  new  location 
separated  from  the  parent  colony,  since  to  do  so  would  divide  the 
working  force  of  the  colony,  but  the  parent  colony  should  be  moved 
a  short  distance  to  one  side  and  the  new  hive  for  the  swarm  put  in 
its  place.  In  this  way  the  field  force  is  all  given  to  the  swarm  which 
now  becomes  the  producing  colony. 

The  hive  of  the  parent  colony  should  be  moved  while  the  swarm  is  out 
the  new  hive  put  in  its  place,  and  the  partially  filled  suffers  trans- 
ferred from  the  par- 
ent colony  to  the  new 
hive,  which  is  then 
ready  to  receive  the 
swarm.  The  hive 
entrance  of  the  par- 
ent colony  should  be 
turned  away  from 
its  former  positicm 
(fig.  3)  in  order  that 
the  swarm  may  be 
hived  in  the  new 
hive  without  a  part 
of  the  bees  entering 

Fio.  8. — While  the  swarm  is  out,  the  hive  of  the  parent  colony  ,i      ,  .  *  ., 

Is  turned  away,  the  new  hive  put  In  Its  place,  and  the  supers  toe  nive  Of  tne  par- 
transferred  to  the  new  hive,  which  is  now  ready  to  receive  gj|^  colonv.  It  is 
the  swarm.  ^ .  i    •     i^  i 

sometunes  advisable 
to  cover  the  old  hive  with  a  cloth  while  the  swarm  is  being  hived  if 
bees  attempt  to  enter  it. 

If  the  queen's  wings  have  not  been  clipped,  the  swarm  after  having 
clustered  may  be  shaken  into  a  basket  or  a  light  box,  which  may  be 
attached  to  the  end  of  a  pole,  if  need  be.  They  should  then  be 
dumped  immediately  in  front  of  the  prepared  hive,  which  should  be 
arranged  so  they  will  not  crawl  under  it,  but  can  readily  enter  (fig.  4). 
A  wide  board,  a  cloth,  or  a  newspaper  may  be  used  for  a  bridge  to  the 
entrance.  If  the  bees  do  not  begin  to  enter  the  hive  at  once,  some 
of  those  nearest  the  entrance  may  be  pushed  in  with  a  brush  or  a 
large  feather.  If  some  start  to  run  away  from  the  entrance  they 
may  be  gently  brushed  toward  it.  The  bees  should  not  be  permitted 
to  crawl  up  the  sides  of  the  hive  and  cluster  outside,  but  all  should 
be  induced  to  enter. 
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If  the  queen's  wings  are  clipped,  the  operator  should  be  ready  to 
watch  for  and  catch  the*  queen  while  the  swarm  is  issuing.  When 
the  queen  is  found  she  should  be  placed  in  a  wire-cloth  cage  and 
put  on  the  shady  side  of  the  hive  until  the  swarm  returns.  The 
swarm  may  return  and  enter  the  new  hive  without  clustering,  in 
which  case  the  cage  containing  the  queen  may  be  thrust  part  way 
into  the  entrance  of 
the  new  hive,  but 
the  queen  should  not 
be  released  among 
the  returning  bees 
until  after  many  of 
them  have  entered 
the  hive,  because 
the  bees  may  again 
take  wing  if  the 
queen  is  released 
too  soon.  If  the 
bees  cluster  where 
they  are  readily  ac- 
cessible, it  may  not 
be  advisable  to  wait 
for  them  to  return 
of  their  own  ac- 
cord, since  other 
swarms  may  issue 
and  several  of  them 
join  the  cluster. 
They  may  be  han- 
dled in  hiving  the 
same  as  though 
their  queen  were 
with  them.  A 
wire-cloth  cage 
large  enough  to  be  - 

set    over    a    hive  ^*^-  "*• — Swarm  enterlnf^  new  hive. 

(fig.  5)  is  sometimes  useful  if  many  swarms  issue  at  one  time,  for 
one  of  these  may  be  placed  over  any  colony  just  starting  to  swarm 
to  catch  the  swarm  as  it  issues,  thus  preventing  the  confusion  usually 
brought  about  when  several  swarms  unite. 

PREVENTION  OF  AFTERSWARMS  AND  DISPOSITION  OF  THE  PARENT 

COLONY. 

By  this  method  of  hiving  swarms  the  bees  are  soon  at  work  again 
with  renewed  energy  in  the  same  set  of  supers  which  a  short  time 
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previously  they  were  so  eagerly  deserting.  The  field  force  has  not 
been  reduced,  the  returning  field  bees  from  the  parent  colony  all  enter- 
ing the  new  hive,  since  it  is  located  where  the  old  one  stood-  Fre- 
quently such  colonies  store  even  more  honey  than  colonies  that  do 
not  attempt  to  swarm.  As  soon  as  the  swarm  is  established  in  the 
new  hive  the  entrance  of  the  parent  colony  should  be  turned  back 
toward  its  former  position  (fig.  6),  and  a  day  or  two  later  it  should 
again  be  turned,  so  that  the  two  hives  now  stand  side  by  side,  having 
their  entrances  close  together  (fig.  7). 

If  extracted  honey  is  being  produced  the  parent  colony  and  the 
swarm  can  be  reunited  a  day  or  two  later  by  first  destroying  all  the 

queencells  in  the  par- 
ent colony,  then  plac- 
ing the  hive  body 
containing  it  (with- 
out bottom  or  cover) 
on  top  of  the  supers 
on  the  new  swarm  in 
the  same  manner  as 
an  additional  super. 
In  this  way  the  par- 
ent colony  and  the 
swarm  are  in  the 
same  hive  forming  a 
single  colony,  the 
queen  and  the  new 
brood -chamber  be- 
ing below  the  supers 
and  separated   from 

Fic.  5. — Cage  arranged  to  catch  Issuing  swarm.  Especially  them  by  a  queen  ex- 
useful  when  several  swarms  Issue  at  about  the  same  cluder  while  the 
time. 

parent  colony  is 
above  the  supers.  Nine  or  ten  days  after  the  swarm  has  issued  any 
queencells  that  the  bees  may  have  built  in  the  parent  colony  during 
this  interval  should  be  destroyed.  Under  certain  conditions,  not  yet 
fully  explained,  this  has  not  been  found  necessary  if  the  parent 
colony  is  separated  from  the  swarm  by  at  least  two  full-depth  ex- 
tracting supers,  but  with  less  than  this  distance  between,  such  colonies 
may  swarm  when  the  young  queens  in  the  parent  colony  begin  to 
emerge. 

If  increase  is  desired,  this  brood-chamber  may  be  taken  away  a 
week  after  the  swarm  has  issued,  to  form  a  new  colony.  In  this  case 
the  queencells  should  not  be  destroyed.  If  too  many  bees  cling  to 
the  old  brood-chamber  the  bees  from  all  but  three  or  four  of  the 
combs  may  be  shaken  into  the  supers  in  order  to  strengthen  the  swarm 
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and  also  to  make  the  parent  colony  too  weak  to  cast  an  afterswann. 
The  combs  containing  the  best  queencells  should  not  be  shaken  be- 
cause of  the  danger  of  injuring  the  immature  queens.  If  some  combs 
having  queencells  are  shaken  the  cells  should  be  destroyed  to  prevent 
the  emergence  of  any  injured  queens.  If  choice  queencells  from  a 
breeding  queen  are  available,  all  the  cells  on  the  combs  from  the 
parent  colony  should  be  destroyed  and  one  of  the  choice  cells  should 
be  given. 

When  comb-honey  is  being  produced  the  parent  colony  can  not 
well  be  united  with  the  swarm  directly  in  this  way,  but  it  should  be 
left  beside  the  swarm  six  or  seven  days,  for  on  the  eighth  day  the 
parent  colony  would  normally  cast  its  first  afterswarm.  It  should 
then  be  moved  away  and  given  a  new  location  well  separated  from 
other  colonies  in  another 
part  of  the  apiary.  This 
should  be  done  when  the 
young  bees  that  have 
learned  to  fly  during 
the  week  are  flying 
freely,  preferably  early 
in  the  afternoon,  and 
the  hive  should  be  car- 
ried away  and  placed 
on  its  new  stand  so  care- 
fully that  the  bees  are 
not  disturbed,  in  order 
that  they  will  go  to  the 
fields  without  noting 
the  change  in  their  sur- 
roundings.  If  this  is 
done  carefully,  all  of  the  field  bees  when  returning  from  the  field  will 
return  to  their  former  location,  where  they  must  enter  the  other  hive 
and  unite  with  the  swarm.  This  adds  a  large  number  of  young 
workers  to  the  swarm  where  they  are  of  the  greatest  value  at  this 
time,  and  at  the  same  time  so  reduces  the  number  of  bees  in  the 
parent  colony  that  afterswarming  is  given  up. 

The  successful  prevention  of  afterswarming  by  this  method  de- 
pends upon  the  completeness  of  the  reduction  of  the  population  of 
the  parent  colony  just  before  the  time  for  the  issuing  of  the  first 
afterswarm.  If  anything  should  prevent  this  reduction  at  the  right 
time,  such  as  confinement  of  the  bees  to  the  hive  for  a  day  or  two 
by  bad  weather  at  the  time  the  parent  hive  is  moved  away,  or  the 
emergence  of  the  young  queens  earlier  or  later  than  expected,  colo- 
nies treated  in  this  way  may  have  enough  bees  when  the  first  yoimg 
queen  emerges  to  send  out  an  afterswarm.    Under  such  conditions 
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Fig.  6. — ^Af ter  the  swarm  has  entered  the  new  hive  the 
hive  of  the  parent  colony  Is  turned  toward  its 
former  position. 
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it  may  be  necessary  to  shake  the  bees  from  several  of  the  combe 
of  the  parent  colony,  uniting  them  with  the  swarm  at  the  time  the 
hive  is  moved  away,  to  be  sure  of  a  depletion  of  the  parent  colony 
sufficient  to  prevent  afterswarming.  Usuallyj  however,  this  method 
can  be  depended  upon  without  opening  the  hives  to  note  the  advance- 
ment of  the  queencells  or  to  shake  out  any  of  the  bees. 

If  no  increase  is  desired  the  parent  colony  may  be  moved  to  the  op- 
posite side  of  the  swarm  instead  of  to  a  more  distant  location,  where 
it  can  be  united  with  the  swarm  at  the  close  of  the  honey-flow.  In 
doing  this  it  may  be  necessary  to  place  the  parent  colony  some  dis- 
tance beyond  the  swarm  and  turn  its  entrance  away  from  that  of  the 
swarm  temporarily  to  prevent  the  returning  young  bees  finding  their 

hive  as  they  may  do  if  it  is 
placed  on  the  opposite  side 
with  its  entrance  close  to  that 
of  the  swarm. 

INTERRUPTION  OF  WORK  IN 
SUPERS  UNDESIRABLE. 

When  swarms  are  hived 
during  the  honey-flow  in  the 
maimer  described  above,  it  is 
important  that  conditions 
within  the  new  hive  be  such 
that  the  energy  of  the  newly 
hived  swarm  is  directed  from 
the  beginning  chiefly  to  the 
work  in  the  supers  instead  of 
to  work  in  the  new  brood-chamber.  This  is  especially  important  dur- 
ing a  short  honey-flow,  for  the  season  may  close  before  profitable 
work  in  the  supers  is  resumed  if.  the  colony  first  fills  the  brood-cham- 
ber. Furthermore,  a  temporary  cessation  of  work  in  the  supers  while 
the  new  brood-chamber  is  being  filled  may  result  later  in  a  stagnation 
of  the  work  of  the  colony  brought  about  by  a  concentration  of  work  in 
the  brood-chamber.  This  applies  particularly  to  comb-honey  produc- 
tion, since  in  extracted-honey  production  there  should  be  little  if  any 
interruption  of  the  work  in  the  supers  after  the  swarm  has  been  hived, 
unless  the  swarm  is  unusually  small  or  unless  the  new  brood- 
chamber  is  unusually  large.  The  furniture  used  in  the  new  brood- 
chamber,  the  size  of  the  new  brood-chamber,  the  nimiber  of  bees  in 
the  swarm,  the  attractiveness  of  the  supers  (p.  14),  and  the  character 
of  the  honey-flow  all  affect  the  continuity  of  the  work  in  the  supeis 
when  a  swarm  is  hived. 


Fio.  7. — A  day  or  two  later  the  hive  of  the 
parent  colony  is  placed  cloae  to  that  of  the 
swarm.     Seven  days  later  it  is  removed. 
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INPLUBNCB  OP  FURNITURE  USED  IN  THE  NEW  HIVE. 

The  brood-chamber  in  which  a  swarm  is  to  be  hived  may  be  fur- 
nished with  (1)  frames  that  are  empty  except  a  narrow  strip  of 
foundation  about  an  inch  in  width  to  guide  the  bees  in  comb  build- 
ing, (2)  frames  containing  full  sheets  of  foundation,  (3)  frames 
containing  full  sheets  of  foundation,  together  with  one  or  more 
frames  filled  with  comb,  (4)  combs  of  unsealed  or  mostly  unsealed 
honey,  (6)  combs  of  emerging  brood  in  which  no  eggs  have  been  laid 
for  at  least  10  days  (usually  taken  from  a  parent  colony  10  days  after 
the  swarm  issued,  first  having  all  queencells  destroyed),  and  (6) 
empty  combs.  There  is  a  great  difference  in  the  work  in  the  supers 
after  the  swarm  is  hived,  depending  upon  which  of  these  is  used. 
The  least  interruption  in  the  work  in  the  supers  usually  occurs  when 
only  narrow  strips  of  foundation  are  used  in  the  frames  in  the  new 
brood-chamber,  and  the  greatest  interruption  in  the  work  in  the 
supers  usually  occurs  when  a  full  set  of  empty  combs  is  used.  As  to 
the  degree  of  interruption  of  the  work  in  the  supers,  the  other  com- 
binations of  furniture  occupy  an  intermediate  position  between  these 
two  extremes,  usually  in  the  order  named.  When  either  narrow 
strips  of  foundation  or  full  sheets  of  foundation  are  used  in  the 
frames  in  the  new  brood-chamber  and  the  supers  are  transferred  to 
the  swarm  at  the  time  of  hiving,  there  being  no  vacant  cells  in  the 
new  brood-chamber  and  comb  building  being  in  progress  in  the 
supers,  the  incoming  nectar  is  taken  to  the  supers.  Under  these  con- 
ditions there  is  practically  no  interruption  in  the  work  in  the  supers, 
the  work  in  the  brood-chamber  usually  being  carried  on  slowly  for 
some  time,  especially  if  only  narrow  strips  of  foundation  are  used. 
In  sharp  contrast  with  this,  if  a  full  set  of  empty  combs  is  used  in 
the  new  brood-chamber  when  the  swarm  is  hived,  the  work  in  the 
supers  is  usually  neglected,  the  energy  of  the  colony  being  directed 
chiefly  to  filling  the  brood-chamber  with  honey  and  brood,  but  after 
these  combs  have  l)een  filled  such  colonies  usually  work  indifferently 
in  comb-honey  supers. 

A  single  empty  comb  together  with  frames  of  foundation  affords 
such  a  limited  number  of  empty  cells  immediately  available  within  the 
brood-chamber  that  its  use  does  not  tend  to  reduce  the  work  in 
the  supers  materially  and  it  affords  storage  space  for  incoming 
pollen  which  might  otherwise  be  carried  to  the  supers.  The  use  of 
a  single  empty  comb  also  greatly  reduces  the  tendency  to  swarm 
out  (p.  31).  When  combs  of  honey  which  are  mostly  unsealed 
are  used,  the  bees  may  begin  to  transfer  this  honey  into  the  supers 
almost  immediately  after  being  hived.  When  combs  containing 
only  sealed  and  emerging  brood  together  with  honey  and  pollen 
are  used,  there  are  so  few  vacant  cells  that  these  are  usually  prepared 
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to  receive  the  eggs  as  the  queen  resumes  egg-laying,  so  that  most 
of  the  incoming  nectar  must  be  taken  to  the  supers.  As  the  remain- 
ing brood  emerges  the  vacated  cells  are  usually  prepared  for  eggs 
until  toward  the  close  of  the  honey-flow. 

The  furniture  used  in  the  new  brood-chamber  also  has  an  influence 
upon  the  tendency  to  swarm  again  the  same  season.  When  the  bees 
build  a  set  of  new  combs  from  narrow  strips  of  foundation  or  full 
sheets  of  foundation  they  rarely  swarm  again,  but  when  swarms 
are  hived  on  combs  of  emerging  brood,  empty  combs,  or  comte  of 
honey,  sometimes  many  of  them  may  attempt  to  swarm  again  the 
same  season  if  the  honey-flow  is  of  considerable  duration.  As  to 
the  effect  upon  this  tendency,  the  various  combinaticms  of  fumitore 
for  the  new  brood-chamber  usually  stand  in  the  following  order, 
increasing  through  the  series:  (1)  Narrow  strips  of  foundation,  (2) 
full  sheets  of  foundation,  (3)  full  sheets  of  foundation  together 
with  one  or  more  empty  combs,  (4)  empty  combs,  (5)  combs  of 
honey,  and  (6)  combs  of  emerging  brood. 

While  narrow  strips  of  foundation  stand  first,  both  as  to  forcing 
inmiediate  work  in  the  supers  and  as  to  reducing  the  tendency  to 
swarm  again  the  same  season,  their  use  is  open  to  the  serious  objec- 
tion that  so  much  drone-comb  is  usually  built  that  many  of  the  combs 
built  in  this  way  are  not  suitable  for  subsequent  use  in  the  brood- 
chamber.  Some  comb-honey  producers,  however,  use  them,  then  at 
the  close  of  the  honey -flow  unite  the  parent  colony  and  the  swarm, 
placing  the  brood-chamber  of  the  parent  colony  above  that  of  the 
swarm;  then  in  the  fall  the  lower  brood-chamber  may  be  removed 
and  the  now  empty  combs  cut  out  to  be  rendered  into  wax.  Many 
comb-honey  producers  prefer  to  use  full  sheets  of  foundation  in  all 
the  frames  or  in  all  but  one  of  the  frames  of  the  new  brood-chamber 
for  hiving  swarms. 

When  either  narrow  strips  of  foundation  or  full  sheets  of  f oiinda- 
tion  are  used  in  the  new  brood-chamber,  a  queen  excluder  should  be 
used  when  the  supers  are  transferred  from  the  parent  colony  to  the 
swarm  at  the  time  of  hiving,  and  precautions  should  be  taken  also 
against  swarming  out  (p.  31). 

CONTRACTION  OP  THE  BROOD-CH AMBER. 

If  the  new  brood-chamber  is  contracted  so  that  little  work  is  re- 
quired to  fill  it  and  so  that  most  of  the  bees  of  the  colony  are  crowded 
into  the  supers,  the  work  in  the  supers  should  continue  without  inter- 
ruption after  a  swarm  has  been  hived.  It  was  formerly  a  conmion 
practice  to  reduce  the  new  brood-chamber  to  five  or  six  Langstroth 
frames  by  inserting  division  boards  at  the  sides  of  the  hive  to  fill  out 
the  remaining  space.  This  should  not  be  done  until  two  or  three 
days  after  the  swarm  has  been  hived,  for  contracting  the  brood- 
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chamber  at  the  time  of  hiving  the  swarm  may  cause  the  bees  to 
swarm  out. 

Contraction  of  the  brood-chamber  forces  the  bees  to  do  most  of 
their  work  in  the  supers;  therefore  a  good  crop  of  honey  may  be 
obtained  in  this  way  even  during  a  short  honey-flow,  but  after  the 
honey  has  been  removed  from  the  hive  at  the  close  of  the  season  such 
colonies  are  practically  without  stores  and  should  either  be  reimited 
with  the  parent  colony  or  supplied  with  a  suflicient  quantity  of  honey 
for  fall  and  winter  stores.  This  can  be  done  easily  by  leaving  for 
the  bees  a  second  hive  body  with  combs  which  are  practically  filled 
with  sealed  honey. 

Combs  of  honey  and  combs  containing  only  sealed  brood,  together 
with  honey  and  pollen  in  the  new  brood-chamber,  have  an  effect  simi- 
lar to  that  of  contraction  of  the  brood-chamber.  Combs  with  most 
of  the  honey  sealed  should  not  be  used  for  this  purpose  unless  they 
are  placed  at  the  sides,  since  such  combs  in  the  middle  of  the  new 
brood-chamber  may  cause  a  stagnation  of  colony  activity  (pp.  13 
and  15). 

SWARMING  OUT. 

After  a  swarm  has  been  hived  it  sometimes  deserts  the  new  hive  or 
"  swarms  out."  This  may  occur  the  day  the  swarm  is  hived,  or  the 
next  day,  and  sometimes  even  on  the  third  day  after  hiving.  It  may 
occur  either  with  natural  swarms  or  with  artificial  swarms.  Swarm- 
ing out  apparently  is  often  caused  by  a  lack  of  room  in  the  new  hive 
or  by  discomfort  from  some  other  cause,  though  occasionally  a  newly 
hived  swarm  may  leave  the  hive  when  no  cause  for  their  dissatisfac- 
tion is  apparent.  This  trouble  may  be  prevented  or  greatly  reduced 
by  placing  an  empty  hive  body,  without  frames,  below  the  new  brood- 
chamber  for  two  or  three  days,  by  providing  ample  ventilation  and 
shade  for  the  new  hive  at  the  time  of  hiving  the  swarm,  and  by  using 
one  or  more  empty  combs  which  have  been  used  previously  for 
brood-rearing  in  the  new  brood-chamber  instead  of  frames  of  founda- 
tion exclusively.  Combs  of  unsealed  brood  are  not  recommended  for 
this  purpose.  Entrance  guards  or  queentraps  may  be  placed  on  the 
entrance  of  the  new  hive  for  a  few  days  to  prevent  the  queen  escap- 
ing, if  newly  hived  swarms  are  inclined  to  swarm  out,  but  the  trouble 
usually  can  be  prevented  by  making  provision  for  the  comfort  of  the 
bees,  especially  for  the  first  day  or  two. 

When  artificial  swarming  is  practiced  (p.  34)  in  comb-honey  pro- 
duction, swarming  out  can  be  prevented  by  taking  away  the  combs 
of  brood  in  two  installments,  with  an  interval  of  three  or  four  days 
between.  In  the  first  operation  half  or  more  of  the  brood  should  be 
taken  away  and  frames  of  foundation  given  in  their  place,  and  three 
or  four  days  later  all  the  remaining  combs  of  brood  should  be 
removed. 
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UTILIZING  THE  PARENT  COLONY  FOR  PRODUCTION. 

In  the  usual  plan  for  hiving  natural  swarms,  the  swarm  is  used 
as  the  producing  colony,  the  parent  colony  being  deprived  of  most  of 
its  bees  to  give  greater  strength  to  the  swarm.  The  massing  of  most 
of  the  bees  of  both  the  swarm  and  the  parent  colony  into  one  hive  is 
necessary  for  best  results  when  swarming  occurs  during  the  honey- 
flow  and  especially  so  when  the  honey-flow  is  short.  It  is,  however, 
sometimes  desirable  to  mass  the  bees  together  in  the  parent  colony 
instead  of  in  the  swann.  This  may  be  accomplished  by  returning  the 
swarm  without  the  queen  to  the  hive  from  which  it  came.  Seven  days 
later  all  but  one  of  the  queencells  should  be  destroyed,  the  remaining 
cell  being  left  to  requeen  the  colony. 

Great  care  must  be  taken  in  destroying  the  queencells  to  be  sure 
that  only  one  is  left,  for  if  more  than  one  queencell  is  left  the  colony 
may  be  expected  to  swarm  soon  after  the  first  young  queen  emerges. 
It  is  usually  necessary  to  shake  most  of  the  bees  from  each  comb  as 
the  combs  are  examined  for  queencells  in  order  to  be  sure  that  no 
queencells  are  overlooked.  The  comb  containing  the  queencell  that  is 
to  be  left  should  not  be  shaken,  since  if  this  is  done  the  immature 
queen  may  be  injured. 

It  sometimes  happens  that  some  colonies  treated  in  this  way  will 
swarm  soon  after  the  young  queen  emerges  from  the  one  cell  that  was 
left,  leaving  the  parent  colony  greatly  depleted  in  bees  and  hopelessly 
queenless.  Again,  the  queen  may  fail  to  emerge,  in  which  case,  unl^s 
a  queen  or  another  queencell  is  supplied  promptly,  the  colony,  being 
hopelessly  queenless,  works  with  reduced  energy  and  later,  of  course, 
would  become  depleted.  For  these  reasons  some  beekeepers  prefer  to 
destroy  all  the  queencells  five  days  after  the  swarm  has  issued,  then 
again  five  days  later,  at  which  time  a  young  laying  queen  is  introduced 
by  means  of  an  ordinary  introducing  cage. 

By  hiving  the  swarm  back  into  its  own  hive  without  the  queen  and 
permitting  the  colony  to  rear  only  one  young  queen,  or  leaving  th»n 
queenless  10  days  and  then  introducing  a  laying  queen,  the  colony  is 
left  in  a  condition  comparable  to  the  parent  colony  in  nature,  except 
that  it  retains  all  of  the  workers  instead  of  losing  the  bees  of  the 
swarm.  Such  colonies  usually  do  not  swarm  again  the  same  season. 
This  method  does  not  require  extra  hives  and  equipment,  but  it  prob- 
ably involves  some  loss  in  the  less  energetic  work  while  the  colonies 
are  queenless. 

TREATMENT  TO  ANTICIPATE  SWARMING. 

The  emphasis  given  to  the  care  of  natural  swarms  on  the  preceding 
pages  is  largely  for  the  purpose  of  bringing  out  the  principles  which 
imderlie  the  successful  methods  used  to  anticipate  swarming.     Com- 
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mercial  honey  producers  who  operate  several  apiaries  can  not  afford 
to  permit  natural  swarming  but  must  use  some  system  by  which 
swarming  can  be  controlled  by  visiting  each  apiary  at  certain  inter- 
vals and  applying  remedial  measures  if  preventive  measures  are  not 
sufficient.  Producers  of  extracted  honey  who  have  good  combs,  good 
equipment,  and  a  good  strain  of  bees  usually  can  control  swanning  to 
a  sufficient  degree,  in  many  locations  at  least,  by  ordinary  preventive 
measures  and  good  management,  so  that  it  is  not  necessary  to  examine 
every  colony  once  a  week  to  see  if  preparations  for  swarming  are 
being  made.  In  some  locations,  however,  the  swarming  tendency  is 
so  strong  (p.  12)  that  the  greatest  skill  in  the  application  of  pre- 
ventive measures  is  not  sufficient  to  prevent  loss,  and  some  remedial 
measure  must  be  applied. 

Comb-honey  producers  in  regions  suitable  for  commercial  comb- 
honey  production  (see  Farmers'  Bulletin  1039)  find  that  while  pre- 
ventive measures  may  greatly  reduce  swarming  it  is  usually  necessary 
to  treat  many  of  the  colonies  for  swarming  during  ordinary  seasons, 
while  during  occasional  seasons  it  may  be  necessary  to  treat  most  of 
them. 

Swarming  can  be  anticipated  by  creating  conditions  within  the 
hive  comparable  either  to  those  of  a  recently  hived  swarm  or  to  those 
of  the  parent  colony,  and  it  is  not  necessary  to  wait  until  the  swarm 
actually  leaves  the  hive  to  do  these  things.  In  either  case  the  neces- 
sary steps  can  be  taken  at  the  convenience  of  the  beekeeper  before 
the  colony  casts  a  swarm.  To  anticipate  swarming,  the  beekeeper, 
therefore,  as  the  first  step,  either  takes  away  the  combs  of  brood  and 
arranges  for  the  establishment  of  a  new  brood-nest,  or  he  takes  away 
the  queen  and  destroys  all  queencells,  if  any  are  present.  In  some 
cases  the  removed  brood  is  not  taken  entirely  away  from  the  colony 
but  is  separated  from  the  queen  and  the  new  brood-chamber  by  means 
of  a  queen  excluder,  and  in  some  cases  the  queen  is  not  taken  from  the 
hive  but  is  caged  within  the  hive  during  the  required  interval,  then 
released  among  the  combs  of  brood.  The  subsequent  behavior  of 
the  colony  is  practically  the  same  as  that  of  a  natural  swarm  in  the 
one  case  and  that  of  the  parent  colony  in  the  other. 

In  the  operation  of  out-apiaries  or  of  any  apiary  in  which  an  at- 
tendant is  not  present  the  beekeeper  should  use  every  precaution  to  pre- 
vent swarming  (pp.  6-19) ;  then,  as  the  swarming  season  approaches, 
it  may  be  necessary  for  him  to  examine  the  strongest  colonies  to  de- 
termine if  queencells  are  being  built.  If  any  such  are  found,  it  now 
becomes  necessary  either  to  begin  a  systematic  examination  of  each 
colony  every  week  or  ten  days  during  the  swarming  season  for  indi- 
cations of  preparations  for  swarming  and  to  treat  those  colonies 
which  need  treatment,  or  to  treat  all  of  the  colonies,  whether  or  not 
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preparations  are  being  made  for  swarming.  Much  will  depend  upon 
circumstances  as  to  which  of  these  plans  is  more  desirable.  The  un- 
certainty of  weather  conditions  during  the  early  honey-flow  in  manj 
parts  of  the  country  makes  it  difficult  in  comb-honey  production  to 
devise  any  system  that  will  work  out  advantageously  year  after 
year  by  which  all  the  colonies  can  be  treated  at  the  same  time.  In 
extracted-honey  production,  however,  this  may  well  be  done. 

If  the  plan  of  examining  each  colony  for  queencells  once  a  week 
is  to  be  carried  out,  the  queencells  in  colonies  which  contain  only 
eggs  or  small  larvae  are  destroyed,  since  some  colonies  will  give  up 
swarming  when  this  is  done.  If  the  queencells  are  well  advanced 
containing  large  larvae,  the  colony  should  be  treated  at  once,  since 
the  removal  of  such  queencells  can  not  be  expected  to  deter  swarm- 
ing. When  destroying  newly  started  queencells  in  this  way  most 
of  the  bees  should  be  shaken  from  the  combs  as  they  are  examined, 
to  be  sure  that  none  are  missed,  since  if  but  one  queencell  is  left 
the  destruction  of  the  remainder  of  the  cells  would  have  no  effect 
upon  the  preparations  for  swarming. 

The  methods  given  in  the  following  paragraphs  are  illustrative 
of  different  types  of  remedial  measures.  The  various  methods  here 
outlined  are  by  no  means  equally  suitable  for  every  locality  or  every 
season  in  a  given  locality.  It  is  necessary  for  each  beekeeper  to 
work  out  a  system  for  swarm  control  to  meet  the  requirements  of  his 
particular  locality  and  season.  The  underlying  principles,  how- 
ever, are  the  same  throughout  the  multitude  of  methods,  and  the 
following  outlines  are  given  to  illustrate  the  principles  involved, 
rather  than  to  indicate  definite  systems  to  be  followed. 

CREATING  CONDITIONS  COMPARABLE  TO  THE  SWARM.' 

1.  Shake  the  bees  from  their  brood-combs  back  into  the  brood- 
chamber,  placing  the  combs  of  brood  in  an  extra  hive  body  as  the 
bees  are  shaken  from  them  and  putting  in  their  places  frames  of 
foundation  and  one  empty  comb,  or  whatever  is  to  be  used  in  estab- 
lishing the  new  brood-nest  as  in  hiving  swarms  (p.  29).  To  avoid 
the  necessity  of  finding  the  queen,  the  combs  should  be  shaken  or 
brushed  sufficiently  free  of  bees  to  insure  that  the  queen  is  left  in 
the  hive  when  the  brood  is  all  taken  away.  If  extracted  honey  is 
being  produced,  put  a  queen-excluder  over  the  brood-chamber, 
replace  the  supers,  and  finally  place  the  hive  body  now  containing 
the  removed  brood  on  top  as  though  it  were  an  additional  super, 

>  Colonies  that  are  building  queencells  in  preparation  for  BU];>er8edure  sbonJd  not  be  wok- 
jected  to  this  treatment,  but  the  failing  queen  should  be  removed,  the  qneenceUs  de> 
stroyed,  and  the  colony  treated  as  a  parent  colony  (p.  39).  Such  colonies  can  be  disdB- 
gulshed  from  normal  colonies  which  are  preparing  to  swarm  by  the  imperfect  -work  o< 
the  queen,  the  smaller  number  of  queencells,  and  the  general  condition  of  the  colony  u 
to  population  and  proportion  of  emerging  bees. 
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first  destroying  all  queencells  if  any  have  been  started.  Ten  days 
later  again  destroy  all  queencells  that  are  built  on  the  combs  of 
brood  now  above  the  supers. 

To  accomplish  the  same  thing  without  shaking  the  bees  from  the 
combs,  find  the  queen  and  place  her,  together  with  a  comb  of  brood 
and  adhering  bees,  in  an  extra  hive  body  which  is  filled  with  frames 
of  foundation  or  empty  combs  as  described  above.  Lift  the  original 
brood-chamber  from  the  bottom-board  and  put  the  extra  hive  body 
now  containing  the  queen  in  its  place.  Put  the  queen-excluder  and 
the  supers  in  place  and  finally  place  the  original  brood-chamber 
above  the  supers,  first  destroying  all  queencells,  if  any  have  been 
built.  Ten  days  later  destroy  all  queencells  in  the  original  brood- 
chamber.  When  a  comb  of  brood  is  placed  in  the  new  brood-chamber 
in  this  way,  care  must  be  taken  that  it  does  not  contain  any  queen- 
cells, and  if  preparation  for  swarming  is  general  in  the  apiary  it  is 
not  advisable  permanently  to  leave  this  comb  in  the  new  brood- 
chamber,  because  if  preparation  for  swarming  has  already  been  in 
progress  the  bees  sometimes  start  queencells  on  this  comb  of  brood 
and  later  cast  a  swarm.  When  the  bees  are  inclined  to  do  this,  the 
frame  of  brood  should  be  removed  a  few  days  after  the  treatment. 

As  the  brood  emerges  in  the  original  brood-chamber  the  vacated 
cells  are  filled  with  honey  during  a  good  honey-flow  and  the  former 
brood-chamber  now  becomes  a  super.  If  it  contained  some  inferior 
honey  when  it  was  put  above,  which  would  reduce  the  quality  of  the 
crop,  it  may  be  better  to  reserve  these  combs  of  honey  for  winter 
stores.  If  increase  is  desired,  this  upper  hive  body  of  emerging 
brood  may  be  removed  from  the  hive  a  week  or  10  days  after  it  was 
put  up  and  used  to  form  a  new  colony.  When  this  is  done,  the 
queencells  should  not  be  destroyed,  unless  it  is  desirable  to  give  this 
new  colony  a  queencell  reared  from  better  stock  (see  p.  7).  If  a 
queen-excluder  has  not  been  in  use  previously,  it  will  be  more  diflicult 
to  find  the  queen  as  well  as  to  destroy  the  queencells. 

When  comb-honey  is  being  produced  the  procedure  is  practically 
the  same,  except  in  the  disposition  of  the  brood  that  is  removed.  This 
can  not  well  be  placed  above  the  comb-honey  supers  and  the  emerging 
bees  added  to  the  colony  as  when  producing  extracted  honey,  but  th6 
emerging  brood  may  be  placed  in  a  separate  hive  located  by  the  side 
of  the  original  hive  (fig.  7),  so  that  a  large  number  of  the  emerging 
bees  may  be  united  later  with  the  swarm  when  they  are  old  enough 
for  field  work,  simply  by  moving  the  hive  to  another  location  while 
these  young  bees  are  at  work  in  the  fields  (see  p.  27). 

When  the  brood  is  removed  in  comb-honey  production  it  is  neces- 
sary, therefore,  to  leave  enough  bees  with  the  brood  to  care  for  it. 
This  can  be  done  by  placing  the  hive  body  which  contains  the  brood 
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back  on  the  hive  immediately  after  the  shaking  is  complete,  bnt 
placing  it  above  a  queen-excluder  until  enough  bees  return  to  these 
combs  to  care  for  the  brood  before  it  is  established  as  a  separate  hive. 
Another  way. to  do  this  is  to  find  the  queen  before  shaking  any  bees 
from  the  combs,  then  transfer  two  or  three  combs  to  the  extra  hive 
body  without  shaking  off  the  adhering  bees,  in  order  to  have  bees 
enough  in  this  hive  to  care  for  the  brood,  the  queen,  of  course,  being 
put  back  into  the  brood-chamber  on  the  old  stand.  In  either  case,  if 
increase  is  made  from  this  removed  brood,  these  new  colonies  should 
be  supplied  with  good  queencells,  since  when  artificial  swarms  are 
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Fig.  8. — Creating  conditions  comparable  to  a  swarm.  Plan  2  for  extracted  boney.  A» 
Brood  in  both  hive  bodies  in  the  spring.  B,  Snpers  5  and  4  are  added  as  more  room  is 
needed,  queen  usually  abandoning  lower  brood-chamber  (i).  C,  Queen  placed  below  ez> 
cluder  in  lower  hive  body  (1)  after  all  brood  in  this  chamber  has  been  sealed.  Rmptj 
super  (5)  is  added  and  brood  (£)  is  placed  on  top. 

made  in  this  way  conditions  often  are  not  as  favorable  for  the  devel- 
opment of  a  good  queen  as  in  the  case  of  the  parent  colony  in  natural 
swarming. 

2.  Use  two  hive  bodies  for  brood-rearing  previous  to  the  swanning 
season.  For  extracted  honey,  add  supers  of  empty  combs  above  these 
two  hive  bodies  as  soon  as  more  room  is  needed  and  do  not  use  a 
queen-excluder.  (Fig.  8,  A,)  Under  these  conditions  the  queen 
usually  abandons  the  lower  hive  body  as  the  season  advances.  (Fig. 
8,  B,)  Ten  days  or  more  after  she  has  abandoned  it,  when  all  the 
remaining  brood  in  this  hive  body  will  have  been  sealed,  find  the 
queen,  put  her  into  the  lower  hive  body,  and  confine  her  thereby  means 
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of  a  queen-excluder.  (Fig.  8,  C.)  Place  the  supers  directly  above 
the  queen-excluder  and  finally  place  the  hive  bodies  recently  occu- 
pied by  the  queen  on  top  of  the  supers.  Conditions  now  are  similar 
to  those  present  when  a  swarm  is  hived  on  frames  containing  none 
but  emerging  brood  together  with  pollen  and  honey  and  the  parent 
colony  is  placed  on  top  of  the  supers  (p.  26).  Ten  days  later  the 
queencells  that  have  been  built  in  the  meantime  usually  should  be 
destroyed,  though  this  is  not  always  necessary  (p.  26).  This  plan  is 
useful  in  extracted-honey  production  provided  the  honey-flow  is  not 
greatly  prolonged.  It  may  not  be  sufficient  completely  to  control 
swarming  during  a  prolonged  honey-flow,  since  the  colonies  may  later 
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Fio.  9. — Creating  conditions  comparable  to  a  swarm,  but  later  comparable  to  a  parent 
colony.  Plan  2  modified  for  comb-honey.  A,  Brood  in  both  stories  in  the  spring.  B, 
Queen-excluder  inserted  ten  days  previous  to  honey-flow.  C,  Queen  transferred  to 
brood-chamber  from  which  she  has  been  excluded  at  beginning  of  honey-flow.  In  the 
iUustration  it  is  assumed  for  convenience  that  the  queen  was  conflned  to  t  when  the 
excluder  was  inserted,  which  is  here  shown  at  the  right  as  a  separate  hive  supplied 
with  a  ripe  queencell.  The  queen  may  have  been  conflned  to  1  instead,  in  which  case 
she  is  transferred  to  £,  which  is  left  on  the  old  stand,  and  the  queencell  is  given  to  i, 
which  is  placed  at  one  side.  D,  The  brood-chamber  containing  the  young  queen  (S) 
iB  substituted  for  the  one  containing  the  old  queen  (i)  after  the  young  queen  has  begun 
to  lay. 

again  prepare  to  swarm.    For  a  long  honey-flow  plan  No.  3  may  be 
preferable. 

This  plan  does  not  lend  itself  readily  to  comb-honey  production, 
because  bees  usually  do  not  begin  work  well  in  comb-honey  supers 
when  two  hive  bodies  are  used  for  the  brood  (fig.  9,  J. ) ,  and  the  queen 
therefore  may  not  abandon  the  lower  hive  body,  as  she  does  when 
extracting  combs  are  used  in  the  supers.  For  comb-honey  produc- 
tion, however,  a  queen-excluder  may  be  inserted  between  the  two 
hive  bodies  10  days  previous  to  the  time  of  putting  on  the  comb- 
honey  supers,  the  queen  being  in  this  way  excluded  from  one  of  them. 
(Fig.  9,  B.)  After  10  days,  by  removing  and  examining  a  single 
comb  for  eggs  and  larvae,  it  can  be  determined  which  hive  body  con- 
tains the  queen.    The  queen  should  then  be  transferred  to  the  hive 
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body  from  which  she  has  been  excluded  either  by  finding  her  or  by 
shaking  all  of  the  bees,  including  the  queen,  from  the  combs.  The 
hive  body  to  which  the  queen  has  just  been  transferred  is  left  on  the 
old  stand  as  the  new  brood-chamber  and  the  hive  body  from  which 
she  was  taken  is  now  removed  and  managed  as  a  parent  colony. 
(Fig.  9,  C.)  This  treatment  may  be  suflScient  when  the  honey-flow 
is  short  in  duration,  but  if  the  honey-flow  is  long,  swarming  may  be 
only  delayed  by  this  process.  However,  by  giving  a  ripe  queenoell  to 
the  parent  colony  soon  after  the  division  is  made,  then  after  the 
young  queen  begins  to  lay  substituting  the  brood-chamber  contain- 
ing the  young  queen  for  the  brood-chamber  containing  the  old  queen. 


A  B  Co 

Fig.  10. — Creating  conditions  comparable  to  a  swarm.  Plan  8  for  extracted  honey.  A, 
Colony  in  single  story  in  early  spring.  B,  Second  brood-chamber  (f )  is  added  when  more 
room  for  brood-rearing  is  needed.  C,  Ten  days  later  the  qaeen  is  placed  below  exclnder 
(/),  super  {9)  is  added,  and  brood-chamber  (f)  is  placed  on  top.  D,  Ten  days  later  the 
queencells  in  brood-chamber  (2)  are  destroyed,  the  queen  is  placed  in  lowest  hive  body 
(5)  which  contlains  empty  combs  or  combs  and  foundation,  the  queen  being  confined  to 
this  chamber  by  a  queen-excluder ;  empty  super  ik)  is  added  and  brood-chamber  (1)  Is 
placed  on  top. 

conditions  comparable  to  the  parent  colony  (p.  39)  are  created. 
(Fig.  9,  D.)  Such  colonies,  as  a  rule,  do  not  attempt  to  swarm  again 
the  same  season. 

3.  When  the  bees  need  more  room  for  brood-rearing  in  the  spring, 
give  a  set  of  brood  combs  (preferably  old,  dark  combs),  placing 
them  on  top  of  the  original  brood-chamber.  (Fig.  10,  J.,  i?.)  If 
the  colony  is  strong  at  this  time  the  queen  will  enter  this  added 
brood-chamber  promptly,  usually  neglecting  the  lower  hive  body 
until  the  upper  one  is  filled  with  brood,  honey,  and  pollen.  Ten 
days  later,  or  at  about  the  time  of  the  beginning  of  the  honey-flow, 
the  brood  in  the  lower  story  should  all  be  sealed.  At  this  time  trans- 
fer the  queen  to  the  lower  hive  body,  either  by  finding  her  or  by 
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shaking  the  bees  from  the  combs,  from  the  upper  into  the  lower  hive 
body,  and  confine  the  queen  below  by  means  of  a  queen-excluder. 
(Fig.  10,  C.)  If  the  honey-flow  is  beginning,  add  a  super  of  ex- 
tracting combs  (fig.  10,  C),  then  place  the  recently  used  brood- 
chamber  on  top  as  a  third  story.  Ten  days  later  destroy  all  queen- 
cells  in  the  queenless  brood-chamber,  then  shake  the  bees  together 
with  the  queen  from  the  combs  in  the  lower  brood-chamber,  placing 
the  combs  of  brood  into  an  empty  hive  body  and  giving  back  either 
empty  combs  or  frames  of  foundation,  together  with  one  empty  comb. 
Replace  the,  queen-excluder  and  the  supers,  adding  an  additional 
one  if  needed,  and  finally  place  the  brood-chamber  containing  the 
brood  just  removed  on  top  of  the  supers.  (Fig.  10,  Z>.)  To  avoid 
shaking,  the  queen  may  be  found,  and  together  with  a  frame  of 
brood,  she  may  be  placed  in  the  extra  hive  body  containing  the  empty 
combs  or  foundation,  after  which  this  extra  hive  body  is  put  in  place 
of  the  former  brood-chamber,  and  the  former  brood-chamber  is 
placed  on  top  of  the  supers.  This  double  treatment  is  not  always 
necessary,  but  should  completely  control  swarming  in  localities  where 
the  swarming  tendency  is  strong. 

This  plan  can  be  modified  for  comb-honey  production  if  the  colonies 
are  strong  by  putting  the  queen  down  into  the  lower  hive  body  after 
she  has  abandoned  it  long  enough  for  all  the  brood  to  be  sealed,  re- 
moving the  upper  hive  body  entirely,  the  bees  being  shaken  from  the 
combs  into  the  lower  hive  body,  and  one  or  two  comb-honey  supers 
being  given.  The  brood  that  is  taken  away  may  be  placed  above 
queen-excluders  on  another  colony  not  now  being  used  for  comb- 
honey.  Six  or  seven  of  these  brood-chambers  may  be  given  to  each 
colony  that  is  used  for  this  purpose.  Ten  days  later  treat  each  colony 
as  in  plan  No.  1  above,  substituting  for  their  brood-combs  the  combs 
of  emerging  brood  that  were  removed  before,  first  destroying  all  the 
queencells,  if  any  are  present.  The  combs  of  brood  that  are  removed 
during  this  operation  may  be  put  into  a  separate  hive  and  handled 
as  a  parent  colony  (fig.  7)  or  disposed  of  in  some  other  way.  Thus 
the  bees  are  shaken  twice,  with  an  interval  of  10  days  between,  on 
combs  containing  none  but  emerging  brood  (p.  29). 

CREATING  CONDITIONS  COMPARABLE  TO  THE  PARENT  COLONY. 

1.  When  the  bees  begin  to  make  preparations  for  swarming,  find 
and  remove  the  queen.  If  it  is  desirable  to  keep  her,  she  may  be 
placed  in  another  hive,  together  with  the  comb  of  brood  on  which  she 
was  found,  to  form  a  nucleus,  or  she  may  be  killed  if  not  needed.  If 
queencells  have  already  been  started  these  should  all  be  destroyed  at 
the  time  the  queen  is  removed.  Ten  days  later  again  destroy  all 
queencells,  being  careful  to  shake  most  of  the  bees  from  the  combs 
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as  they  are  examined  to  be  sure  that  none  are  overlooked.  ^Either  it 
this  time  or  a  few  days  later  introduce  a  yoimg  queen  that  has  just 
recently  begun  to  lay,  by  means  of  an  ordinary  introducing  cage, 
which  may  simply  be  thrust  into  the  entrance  of  the  hive  until  the 
queen  has  been  released. 

Some  beekeepers,  instead  of  introducing  a  young  laying  queen, 
destroy  all  but  one  of  the  queencells  and  permit  the  colony  to  requeen 
itself  from  this  remaining  queencell,  but  in  some  cases  such  colonies 
will  swarm  soon  after  the  young  queen  emerges  from  the  cell,  espe- 
cially if  the  colony  had  made  preparations  for  swarming  before  be- 
ing treated  (p.  32). 

Instead  of  introducing  a  young  queen,  the  original  queen  may  be 
returned  to  her  colony,  the  same  care  being  used  in  introducing  as 
with  any  other  queen.  It  is  not  necessary  to  return  the  same  queen, 
but  a  queen  may  be  taken  from  any  colony  for  this  purpose.  If  the 
original  queen  is  to  be  returned  to  the  colony,  she  may  simply  be 
caged  within  the  hive  during  the  interval  of  10  days  instead  of  being 
taken  from  the  hive,  then  a  few  days  after  the  queencells  have  been 
destroyed  she  may  be  released  among  the  bees.  Practically  the  same 
result  can  be  accomplished  without  finding  the  queen  by  shaking  the 
bees  together  with  the  queen  into  the  brood-chamber,  which  is  now 
left  empty  except  for  one  comb.  The  queen  should  be  confined  to  this 
nearly  empty  hive  body  by  means  of  a  queen-excluder,  the  brood 
being  placed  above  the  excluder  in  another  hive  body.  (Fig.  11, 
J.,  B.)  After  the  queen  has  thus  been  separated  from  the  brood  for 
10  days  the  queencells  should  all  be  destroyed  and  the  extra  hive 
body  should  be  removed  (fig.  11,  C)^  the  queen  and  the  bees  in  this 
hive  body  being  returned  to  the  original  brood-chamber.  When  the 
old  queen  is  returned  to  the  colony  in  this  way,  however,  the  tendency 
to  prepare  for  swarming  again  is  considerably  stronger  than  when 
a  young  queen  that  has  just  begun  to  lay  is  given.  A  colony  to 
which  a  young  queen  is  given  after  an  interval  of  queenlessness  of  at 
least  10  days  is  more  nearly  like  a  parent  colony  in  nature  and 
usually  does'not  prepare  to  swarm  again  the  same  season. 

When  two  hive  bodies  are  used  for  brood-rearing  previous  to  the 
honey-flow,  these  two-story  hives  may  be  divided  at  the  beginning 
of  the  honey-flow,  leaving  most  of  the  brood  in  the  hive  on  the  old 
stand,  the  queen  and  the  remaining  brood  together  with  some  adher- 
ing bees  being  placed  in  the  other  hive  body,  which  is  now  supplied 
with  a  cover  and  bottom  and  set  near  the  original  hive.  If  any 
queencells  are  present  at  the  time  the  division  is  made,  these  must 
be  destroyed.  The  supers  are  given  to  the  now  queenless  colony 
on  the  old  stand.  Ten  days  later  the  queencells  should  be  destroyed 
and  a  young  queen  introduced,  as  described  above.    The  two  colonies 
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may  be  reunited  at  the  dose  of  the  honey-flow  if  comb-honey  is 
being  produced,  or  before  the  close  of  the  honey-flow  if  extracted 
honey  is  being  produced. 

2.  If  the  bees  have  been  wintered  in  a  single  brood-chamber,  give 
a  second  brood-chamber  when  the  colonies  need  more  room  in  the 
spring,  placing  this  second  brood-chamber  on  top.  When  old  brood 
combs  are  used  in  this  second  brood-chamber,  the  queen  usually 
goes  into  it  within  a  few  days.  After  a  week  or  10  days  divide  the 
colony  by  removing  the  upper  hive  body,  which  usually  at  this  time 
contains  the  queen,  and  place  supers  on  the  hive  body  which  remains 
on  the  old  stand.    If  the  nights  are  cool,  such  a  division  may  result 


ABC 
Fig.  11. — Creating  conditions  comparable  to  a  parent  colony.  Plan  1  modified  to  return 
the  original  queen  after  her  separation  from  the  brood  for  ten  days.  A,  Colony  prepar- 
ing to  swarm.  B,  Bees  together  with  queen  shalsen  from  all  but  one  of  combs  of 
brood,  these  combs  being  placed  in  second  story  (/)  above  a  queen-excluder,  thus  con- 
fining the  queen  in  a  nearly  empty  hive  body  (2)  below  the  brood.  O,  Ten  days  later 
all  queencells  are  destroyed  and  the  queen  is  returned  to  the  brood,  the  extra  hive  body 
being  removed. 

in  the  loss  of  some  brood  in  the  brood-chamber  that  is  removed,  for 
it  is  the  yoimgest  of  the  brood  that  is  removed.  After  the  brood  is 
all  sealed  in  the  brood-chamber  on  the  old  stand  destroy  all  queen- 
cells  and  introduce  a  young  laying  queen  or  permit  this  division  to 
requeen  itself  by  leaving  one  queencell  (p.  40).  The  two  divisions 
may  be  left  standing  side  by  side  in  order  that  they  may  be  reunited 
later.  If  extra  covers  and  bottoms  are  not  available,  the  division 
may  be  made  by  using  an  escape  board  as  a  cover  for  the  hive  on  the 
original  stand,  having  the  bee-escape  removed  and  the  hole  for  the 
bee-escape  entirely  closed,  the  brood-chamber  containing  the  queen 
being  on  top  of  this  escape  board  and  the  regular  cover  used  over  all. 
In  this  case  an  entrance  should  be  provided  for  the  upper  hive  body 
by  pushing  it  forward  on  the  escape  board  until  an  opening  of  suffi- 
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cient  size  is  formed.  If  extracted  honqr  is  being  produced,  this 
escape  board  may  be  removed  before  the  dose  of  the  honey-flow  to 
unite  the  two  divisions,  in  which  case  the  bees  will  kill  the  old  qneoi 
later,  if  not  at  this  time;  thus  the  colony  is  reqneened  without  the 
necessity  of  finding  the  queen. 

3.  Use  two  hive  bodies  for  brood-rearing  during  the  spring.  Pre- 
vious to  the  swarming  season,  insert  a  queen-ezduder  between  the  two 
hive  bodies  to  confine  the  queen  to  one  of  them.  Ten  days  later  divide 
the  colony  by  removing  the  brood-chamber  which  ccmtains  the  queen, 
leaving  the  queenless  portion  on  the  old  stand.  To  determine  which 
hive  body  contains  the  queen,  it  is  only  necessary  to  remove  one  of 
the  brood-combs  from  the  middle  of  the  brood-chamber  to  look  for 
eggs  or  young  larvae,  since  in  the  brood-chamber  from  which  the 
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Fio.  12. — Creating  conditions  comparable  to  a  parent  colony.  Plan  8  aa  modilM 
for  comb-honey.  A,  Brood  In  both  atorles  preylous  to  honey-flow.  B,  Comb-booey 
super  and  queen-excluder  inserted  between  two  hive  bodies  at  beginning  of  boney-llov. 
It  is  not  known  at  this  time  which  hive  body  contains  the  queen.  C,  Hire  body  eoa- 
taining  the  queen  (2)  remoyed  and  established  as  separate  hive.  QneenceU  Is  fdaoed  li 
1.  In  the  illustration  it  is  assumed  that  the  queen  was  In  f  when  the  queen-exdiideff 
was  inserted  in  B,  She  may  have  been  in  1  at  that  time,  in  which  case,  of  oourse,  this 
brood-chamber  is  removed. 

queen  has  been  excluded  the  brood  is  all  sealed  at  this  time.  Supply 
the  queenless  portion  with  a  young  laying  queen  or  a  ripe  queenceU. 
The  two  divisions  may  be  reunited  later  or  that  portion  containing 
the  old  queen  may  be  moved  to  a  new  location  for  increase  (p.  27)  t 
week  or  10  days  after  the  division,  whereupon  the  field  bees  trom  the 
removed  hive  will  return  to  the  hive  on  the  old  stand,  thus  strength- 
ening the  colony  that  is  working  in  the  supers.  If  extracted  hcHiey  is 
being  produced  the  division  containing  the  old  queen  may  be  reunited 
with  the  other  division  two  weeks  later  by  placing  the  brood-chamber 
above  the  supers,  in  which  case  the  bees  will  probably  kill  the  M 
queen  later  in  the  season  if  not  at  this  time.  By  this  plan  it  is  not 
necessary  to  find  the  queen. 

For  comb-honey  production  this  treatment  may  be  applied  at  the 
time  the  first  comb-honey  super  is  given.  This  comb-honey  sap^  may 
be  placed  between  the  two  hive  bodies  if  preferred  (fig.  12,  A^B),to 
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c^nse  the  bees  to  begin  work  in  it  more  readily,  the  queen-excluder 
being  placed  above  the  comb-hcmey  super.  An  escape  board  without 
the  bee-escape  should  also  be  placed  over  the  comb-honey  supers  to 
prevent  the  sections  being  soiled  from  the  brood  combs  above  and  at 
the  same  time  permitting  communication  between  the  two  hive  bodies 
through  the  hole  in  the  escape  board,  or  the  queen-excluder  can  be 
dispensed  with  by  tacking  a  piece  of  perforated  metal  over  the  hole 
in  the  escape  board.  In  this  case  the  upper  hive  body  usually  should 
not  be  left  for  the  full  10  days  but  the  division  may  be  made  earlier 
to  prevent  the  sections  being  soiled  and  to  cause  the  bees  to  store  in- 
coming nectar  in  the  sections,,  instead  of  in  the  upper  brood-chamber. 
After  four  or  five  days  the  presence  of  eggs  and  small  larvae  indicates 
which  brood-chamber  contains  the  queen,  after  which  the  division 
may  be  made  at  any  time  up  to  10  days,  the  queenless  division  being 
left  on  the  old  stand.  Ten  days  after  the  queen  has  been  excluded 
from  the  brood-chamber  now  left  on  the  old  stand,  all  queencells 
should  be  destroyed  and  a  ripe  queencell  or  a  young  laying  queen 
should  be  given.    (Fig.  12,  C.) 

RADICAL  CHANQBS  UNNBCBSSARY  NBAR  CLOSB  OP  SEASON. 

During  the  latter  part  of  the  honey-flow  colonies  that  are  prepar- 
ing to  swarm  may  be  induced  to  give  up  swarming  much  more  easily 
than  earlier  in  the  season.  In  fact  as  the  season  is  drawing  to  a 
close  colonies  having  sealed  queencells  preparatory  to  swarming  some- 
times tear  down  such  cells  of  their  own  accord  and  give  up  swarming 
for  the  season. 

Natural  swarms  that  issue  near  the  close  of  the  honey-flow  may  be 
hived  in  an  empty  box,  which  is  placed  by  the  side  of  the  parent  colony 
for  24  to  48  hours,  then  hived  back  into  their  own  hive.  After  the 
swarm  enters  the  parent  colony  the  queencells  are  usually  destroyed 
and  the  bees  apparently  are  satisfied.  If  this  is  done  earlier  in  the 
season,  however,  further  swarming  usually  results. 

Colonies  that  are  preparing  to  swarm  near  the  close  of  the  season 
may  be  induced  to  destroy  their  own  queencells  and  give  up  swarm- 
ing by  moving  the  hive  away  and  substituting  another  hive  con- 
taining two  combs  of  brood  (some  unsealed  brood  is  necessary)  with- 
out queencells,  the  remaining  space  in  the  brood-chamber  being  left 
vacant.  The  supers  are  then  transferred  to  the  prepared  hive  on  the 
original  stand,  and  the  queen  is  left  in  the  original  hive  which  is  set 
at  one  side  or  on  top  of  the  prepared  hive.  (Fig.  13,  Ay  B.)  If  the 
bees  are  well  at  work  in  the  fields  when  this  is  done  and  the  original 
hive  is  so  located  that  the  returning  bees  do  not  enter  it,  but  enter  the 
prepared  hive,  the  original  hive  becomes  so  depleted  of  bees  that  the 
queencells  are  destroyed  and  swarming  is  given  up.  The  other 
division  can  not  swarm  because  it  has  no  queen.    After  four  or  five 
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days  th^  original  hive  may  be  restored  to  its  former  poatin 
(fig.  18,  C)  and  the  bees  of  the  queenless  portion  shaken  from  tbdi 
combs  back  into  the  original  hive,  thus  reuniting  the  colony. 

These  cases  may  be  useful  near  the  close  of  the  season  or  at  ain 
time  if  the  tendency  to  swarm  is  not  great,  but  neither  of  them  cu 
be  depended  upon  during  the  height  of  the  swarming  season,  fo 
the  conditions  which  were  present  previous  to  preparations  fo 


tl 


that  of  a  congestion  of  bees  within  the  brood-nest.  Other  facta 
often  mentioned  as  causing  swarming  are  not  universally  presa^ 
Such  a  congestion  of  bees  within  the  brood-nest  is  usually  broa^ 
about  by  a  preponderance  of  recently  emerged  and  emerging  yoo^ 
bees,  but  the  effect  of  such  crowding  may  be  greatly  intensified  li| 
numerous  factors  in  the  environment,  not  universally  present,  whij 
may  be  considered  as  contributing  factors,  but  not  causal.  Wh( 
preponderance  of  bees  too  young  for  outside  work  or  some 
factor  is  responsible  for  swarming,  this  theory  forms  a  good  woi 
hypothesis,  since  the  successful  preventive  measures  are  those  wl 
reduce  the  congestion  or  alleviate  its  effects,  and  the  successful 
rective  measures  are  those  by  which  the  balance  in  the  propoi 
of  hive  bees  and  field  bees  is  restored.    In  natural  swarming  as 
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5  in  the  Tfirious  methods  that  have  been  worked  out  to  anticipate 
planning,  there  is  a  break  in  the  continuity  of  emergence  of  young 
ees  within  the  hive,  either  at  the  time  of  the  operation  or  a  few 
^eeks  later.  This  reduction  in  the  number  of  oncoming  young  bees  is 
pparently  an  essential  part  of  any  successful  treatment  for 
w^anning. 

When  a  queen  is  being  superseded  during  the  swarming  season  the 
3lony  may  swarm,  even  though  it  is  lacking  in  a  preponderance  of 
oung  bees,  which  is  present  in  normal  swarming.  In  this  case  the 
resence  of  queencells  begun  in  response  to  the  supersedure  impulse 
pparently  brings  on  the  issuing  of  the  swarm.  Such  swarming 
iffers  in  many  respects  from  normal  swarming  (p.  34). 

When  a  queen  is  removed  or  is  lost  by  some  accident  several  queen- 
dls  are  usually  built,  and  when  the  young  queens  begin  to  emerge 
warming  may  be  expected  even  though  the  conditions  conducive 
)  normal  swarming  are  absent.  Such  colonies  apparently  swarm  be- 
luse  of  a  plurality  of  emerging  queens,  behaving  in  this  respect  like 
arent  colonies  in  casting  afterswarms  and  quite  unlike  the  behavior 
1  normal  swarming. 

SUMMARY. 

Among  the  factors  that  contribute  to  the  tendency  to  swarm  are 
I)  those  connected  with  inbred  characteristics,  (2)  those  connected 
ith  the  size,  shape,  and  arrangement  of  the  hives  and  the  character 
P  the  combs  (immediate  environment),  and  (3)  those  connected 
ith  the  distribution  of  the  bees  as  brought  about  by  the  peculiari- 
es  of  the  season,  the  locality,  and  the  management  (general  en- 
ironment). 

Inbred  characteristics. — Some  strains  of  bees  have  a  stronger  ten- 
ancy to  swarm  than  others.  To  some  extent,  therefore,  swarming 
ay  be  reduced  by  careful  selection  in  breeding. 
The  hive  and  combs. — Colonies  of  bees  having  large  brood-cham- 
)rs  are  less  inclined  to  swarm  than  those  having  brood-chambers 
K>  small.  Strong  colonies  having  good  queens  may  need  60,000  to 
),000  cells  for  the  rearing  of  brood,  during  the  period  of  extensive 
rood-rearing  in  the  spring,  in  addition  to  the  cells  used  for  the 
orage  of  honey  and  pollen. 

Colonies  of  bees  having  good  combs  throughout  are  less  inclined  to 
^arm  than  colonies  having  poor  combs.  Inferior  combs  may  greatly 
crease  the  tendency  to  swarm,  both  by  reducing  the  amount  of 
^ilable  brood-rearing  space  and  by  acting  as  barriers  in  the  way  of 
free  expansion  of  the  brood-nest. 

Spaces  for  idle  bees,  especially  within  the  brood-nest,  may  reduce 
le  tendency  to  swarm.  Such  space  may  be  provided  by  wide  spac- 
g  of  the  combs  or  by  a  deep  space  below  the  framea 
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Colonies  in  hives  which  are  well  ventilated  and  well  protected  from 
the  direct  rays  of  the  sun  are  less  inclined  to  swarm  than  those  in 
poorly  ventilated  hives  exposed  to  the  sun.  Ample  ventilation  should 
be  provided,  hives  should  be  painted  white,  and  if  the  weather  b  hot 
during  the  swarming  season  shade-boards  should  be  used  over  the 
hives. 

Distribution  of  bees  within  the  hives^ — ^Probably  the  greatest  siigk 
factor  in  the  cause  of  swarming  is  a  congestion  of  unemployed  bees 
within  the  brood-nest  or  discomfort  in  this  part  of  the  hive  from 
overheating  and  lack  of  ventilation.  Colonies  which  build  a  barrier 
of  sealed  honey  around  the  brood-nest  during  the  spring,  thus  con- 
fining their  activities  to  this  limited  space,  may  be  inclined  to  swam 
even  when  there  is  an  abundance  of  empty  comb  in  other  parts  of  ^ 
hive. 

When  the  bees  increase  brood-rearing  in  the  spring  so  rapidly  that 
young  bees  accumulate  faster  than  they  are  able  to  take  up  work  in 
the  hive  outside  of  the  brood-nest,  the  tendency  to  swarm  is  usually 
strong  unless  there  is  a  dearth  of  nectar  at  this  time.  This  conditioo 
brings  on  the  normal  swarming  season,  and  great  care  is  necessary  to 
bring,  about  a  biBtter  distribution  of  the  bees  to  prevent  crowding  tl^ 
brood-nest. 

If  to  this  condition  there  is  added  any  factor  which  in  any  wit 
interferes  with  the  young  bees  leaving  the  brood-nest  to  take  up  woA 
in  the  supers,  the  congestion  of  bees  within  the  brood-nest  is  in- 
creased, since  this  condition  causes  field  bees  to  remain  within  the 
hives  when  they  should  be  at  work  in  the  fields.  The  giving  of  super 
room  of  such  character  and  in  such  a  manner  that  the  incretsiBf 
number  of  hive  workers  may  be  enticed  from  the  brood-nest  and 
given  work  to  do  in  the  supers  is  of  the  greatest  importance  in  the 
prevention  of  swarming. 

If  anjrthing  causes  the  field  bees  to  stay  in  the  hive  during  the  daj. 
the  congestion  and  discomfort  are  greatly  increased  and  these  idb 
field  bees  may  become  a  serious  factor  in  increasing  the  tendency  to 
swarm.  In  nature  when  a  swarm  issues,  the  overcrowding  of  tb 
brood-nest  is  largely  relieved,  both  within  the  swarm  and  within  the 
parent  colony. 

Some  important  swarm-preventive  measures,  therefore,  are : 

(1)  Careful  selection  of  stock  in  breeding. 

(2)  The  use  of  brood-chambers  large  enough  during  the  spriitf 
brood-rearing  period  to  hold  the  maximum  amount  of  brood  witfao^ 
crowding. 

(3)  The  use  of  good  worker  combs  in  the  brood-chamber  to  'pn^ 
a  reduction  of  the  available  brood-rearing  space. 
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(4)  The  arrangement  of  the  brood  combs  to  avoid  barriers  in  the 
way  of  a  free  expansion  of  the  brood-nest  during  the  spring. 

(5)  Providing  extra  space  for  the  bees  within  the  brood-chamber 
hy  wider  spacing  of  combs  and  a  deep  space  below  the  frames. 

(6)  The  use  of  large  entrances  during  the  swarming  season,  es- 
X>ecially  when  the  weather  is  hot,  and  in  some  cases  additional  open- 
ings for  ventilation. 

(7)  Protection  of  the  hives  from  the  direct  rays  of  the  sun  by  the 
use  of  shade-boards  or  double  covers. 

(8)  Painting  the  hives  white,  especially  the  cover,  if  a  shade-board 
is  not  used. 

(9)  Management  to  prevent  conditions  favorable  to  the  building 
of  barriers  of  sealed  honey  around  the  brood-nest,  or  the  breaking 
up  of  barriers  of  this  kind  if  they  already  exist. 

(10)  Inducing  the  bees  to  expand  into  and  occupy  supers  as  rapidly 
as  the  honey-flow  will  justify  during  the  first  half  of  the  honey-flow, 
or  at  the  time  the  colony  is  rapidly  expanding  in  numbers. 

(11)  Providing  additional  space  in  the  form  of  empty  combs  for 
the  ripening  of  incoming  nectar,  so  that  the  field  bees  can  immediately 
dispose  of  the  nectar  they  bring  into  the  hive,  to  prevent  the  begin- 
ning of  any  stagnation  of  the  activities  of  the  colony. 

(12)  Removing  some  of  the  emerging  brood  to  reduce  the  number 
of  emerging  bees  within  the  brood-chamber,  thus  producing  a  better 
distribution  of  the  bees  throughout  the  hive. 

(13)  The  destruction  of  queencells,  providing  they  have  been 
started  but  recently.  Frequently,  however,  other  cells  are  imme- 
diately started  after  the  queencells  have  been  destroyed. 

As  a  remedy  for  swarming  the  beekeeper  relieves  the  congestion  of 
bees  within  the  brood-nest  by  creating  conditions  comparable  either 
CO  the  swarm  or  to  the  parent  colony  in  nature. 
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TMPROVEMENT  of  the  sheep  industry  depends  to  a 
-'-  great  extent  upon  a  mcNre  general  imderstanding  of 
what  constitutes  a  good  or  inferior  animal  and  a  bioader 
appreciation  of  the  methods  of  judging  individuals  by  a 
study  of  their  external  parts. 

The  success  or  failure  of  a  breeder  likewise  depends 
largely  upon  his  ability  to  place  the  proper  weight  on  the 
various  points  which  must  be  considered  in  selecting  founda- 
tion stock.  This  ability  can  be  gained  only  through  a 
careful,  systematic  study,  coupled  with  a  great  deal  of 
practice  in  judging  and  handling  sheep. 


Contribution  from  the  Bureau  of  Animal  Industry 

JOHN  R.  MOHLER.  ChJef 

Waahioffion.  D.  C.  July.  1921 
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SOME  ESSENTIALS  IN  SHEEP  JUDGING. 

Any  one  who  engages  in  the  keeping  of  sheep  should  have  a  fairly 
good  knowledge  of  what  to  look  for  when  selecting  individuals  for  his 
flock.  Upon  his  ability  to  place  the  proper  weight  on  the  various 
points  which  must  be  considered  in  the  individual  selected  depends 
to  a  great  extent  his  success  as  a  constructive  breeder. 

It  is  probably  true  that  the  average  person  knows  less  about  the 
method  to  follow  and  the  points  to  look  for  in  sheep  than  in  most 
other  types  of  Uvestock.  With  other  stock  the  judge  can  depend 
almost  entirely  upon  his  eye  in  arriving  at  his  decision;  with  sheep, 
however,  he  must  not  only  use  his  eyes,  but  to  verify  his  opinion  he 
must  handle  the  individual.  The  fleece  on  the  sheep  is  very  apt  to 
cover  defects  which  can  be  determined  only  by  actual  handling. 

A  good  judge  of  livestock  has  a  natural  aptitude  for  the  work, 
coupled  with  a  great  deal  of  practice.  The  best  judges  are  those 
who  are  constantly  at  it,  whether  in  the  show  ring,  feed  lot,  or  field. 
It  is  natural  for  them  to  be  always  comparing  points  and  qualities 
of  individuals  and  weighing  their  value. 

THE  SCORE  CARD. 

The  beginner  will  find  the  score  card  a  helpful  guide  in  his  judging 
work.  The  score  card  gives  a  detailed  description  of  the  parts  of  a 
perfect  animal.  It  gives  these  parts  in  a  systematic  way  and  its  use 
will  help  in  learning  a  uniform  system  of  judging  and  in  developing 
an  appreciation  of  the  relative  value  of  the  various  parts  of  the 
animal  in  relation  to  the  whole.  As  soon  as  one  has  learned  the  art 
of  properly  observing  the  various  parts  of  the  animal  and  considering 
their  respective  importance  the  score  card  becomes  unnecessary  and 
comparative  judging  practicable. 

Note.— lir.  Bedell  resigned  from  the  department  in  October,  1920. 
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HOW  TO  USB  THB  SCORB  CARD 

From  the  score  card  learn  to  know  the  value  to  be  given  each  part 
in  terms  of  points.  Use  }rour  judgment  in  making  the  score  for  each 
part.  It  takes  a  good  animal  to  score  75  points  out  of  the  100,  and 
a  choice  one  to  score  90  points.  By  use  of  the  score  card,  study  the 
animal  to  learn  where  the  various  parts  of  the  animal  are  located 
and  what  the  words  used  in  describme  a  part  of  the  animal  mean. 
Study  the  full-^rown  animal,  then  stucrjr  animals  of  different  ag^  of 
the  same  breed,  noting  wherein  they  differ  from  the  mature  animal. 
Familiaritv  with  the  description  of  the  different  types  and  breeds  of 
sheep  is  also  helpful. 

Score  Card  for  Judginc  Mutton  Sheep 


Scale  of  points 

Possible 
score 

Points  given  animal 
Judged 

Student's 
score 

Instructor's 

OiNXBAL  Appkaeancb.— 26  points: 

1^  Wfight;  pounds 

5 
10 
10 

12 

5 

4 

8 

1 
1 

2 

4 
6 
6 

1 

4 
4 
5 
1 

2 

3 

3 
3 

2.  Form;  straight  top  and  underline,  deep*  broad,  low  set  for 
teeed,  compact,  weU  iMoportioned 

3.  Quality;  hair  fine,  bone  fine  but  strong,  features  fine  but  not 
«lfMCAt4^,  «k4p  pifi^ 

CoNDmoN— 12  points: 

4.  Flesh  covering;  deep,  even,  firm.    Points  indicating  finish  are 
fullness  hi  shoulder  and  brisket,  thick  covering  over  top  of 
shoulders,  back,  ribs,  loin,  thick  dock 

HiAD  AND  Nkck.-^  points: 

5.  Head;  dean-cut,  strong  mouth,  thin  lips,  large  nostrils,  large, 
clear  eyes,  alert  look,  face  short,  forehead  broad,  ears  alert  not 
coarse,  considerable  width  between  ears 

6.  Neck;  short,  thick,  smoothly  Joined  with  shoulder 



Fobs  Quabtbbs.-^IO  points: 

7.  Shoulders;  compact  on  top,  smoothly  Joined  with  neck  and 
body  and  well  covered  with  flesh 

8.  Brisket;  ftill,  round,  and  well  extended 

9.  Legs;  straigtit,  shcMTt,  wide  apart 

Body.— 18  points: 

10.  Chest;  deep,  wide,  full 

11,  Ribfi;  well  n^mng,  long,  cioWp  And  thiciriy  covered              

12.  Back;  broad,  straight,  thickly  and  evenly'covered  with  flesh... 

13.  Loin;  wide,  ttiick,  well  covered 

Hind  Quabters.— 17  points: 

14.  Hips;  wide  apart,  level,  smooth 

15.  Rump;  long,  levd,  wide,  and  thick  at  dock 

1«    Thlgfiii;  fiilT,'  dwp,'  wirt^*'                                                     

17.  Twfet;  deep,  firm,  plump,  joined  weU  down  on  leg 

18.  Legs;  straight,  short,  strong,  wide  apart            

19.  Udder  or  scrotum:  Ewe's  udder,  well  formed,  large,  and  soft. 
In  rams,  both  testicles  large  and  well  developed     

Wool.— 9  points:' 

20.  Quantity;  long,  dense,  even  in  density  and  length 

21.  Quality;'  crimp  distinct  and  even,  oil  uniformly  distributed 
throughout  fleece.     .  , 

22.  Condition;  strong  in  fiber,  clean,  soft,  and  bright... -. 

Total .  -              

100 

COMPARATIVE  JUDGING 

After  you  have  become  familiar  with  the  score  card  and  its  use, 
and  have  had  practice  in  comparing  the  points  of  manv  animals  with 
the  ideal  described  in  the  score  card,  you  are  ready  to  do  comparative 


ju^ng. 


^  nth  comparative  judging,  instead  of  balancing  the  parts  of  the 
animal  against  the  ideal,  you  compare  the  parts  of  several  animals 
of  the  same  kind.  In  doing  so  it  is  important  to  keep  in  mind  the 
standard  which  they  should  approach. 


Digiti 


zed  by  Google 


4  FARMERS'   BULLETIN    1199 

Follow  the  same  systematic  order  in  making  your  comparison, 
part  by  part,  of  the  individuals  before  vou.  For  example,  compftre 
the  heads  of  the  animals  in  question  and  decide  which  one  is  superior 
in  this  particular.  In  comparative  judging,  a  letter  is  given  each 
animal,  as  A,  B,  and  G.  The  beginner  will  find  it  best  to  write  down 
the  parts  in  which  each  animal  excels,  together  with  the  way  in 
which  it  excels. 

After  all  the  animals  have  been  examined  carefully  and  the  com- 
parison made  for  each,  the  best-balanced  animal,  mat  is,  the  one 

most  uniformly  perfect  in  the 
largest  number  of  important 
parts  and  without  disqualifying 
weakness,  shoidd  be  placed 
first  in  the  class;  the  next 
best,  second ;  and  so  on.  Keep 
clearly  fixed  in  mind  your 
reasons  for  placing  any  animal 
ahead  of  any  other,  and  be 
able  to  give  them  verbally 
or  in  writuig.  In  giving  these 
comparisons  do  not  try  to 
describe  each  animal  but  tell 
wherein  each  is  superior  or 
inferior  to  the  others.  For 
example,  where  there  are  three 
breedmg  ewes  in  a  ring,  des- 
ignated A,  B,  and  C,  and  B  is 
placed  first,  A  second,  and  C 
third,  the  procedure  would  be 
as  follows: 

B  was  placed  first  because 
she  has  a  stronger  back,  deeper 
body,  larger  Teg  of  mutton, 
and  a  fleece  that  is  of  higher 
quaUtv  than  A  or  C.  A  was 
placed  second  because  she  has 
a  stronger  constitution,  as 
shown  by  her  greater  depth 
and  width  of  chest,  greater 
width  of  loin,  and  brighter 
sldn  than  C.     C  was  deficient 

Figure  2-Front  view  of  a  good  muttontype  ram.  \^  having  a  Weak  back,    light 

This  ram  has  a  masculine  head,  is  wide  through  hind  QUarterS  and  a  duU   skLu 

the  shoulders  and  floor  of  the  chest.    His  legs  are  well  xi     x        i-  u  •  j.         t 

placed,  the  bone  is  strong  and  smooth.  tnat      SnOWS     Slie  IS      OUt      OI 

condition. 
The  beginner  in  judging  sheep  is  apt  to  rush  in  and  begin  the  actual 
handling  too  soon.  It  has  been  remarked  that  exnerienced  judges  at 
fairs  and  large  shows  begin  handling  at  once.  This  is  true  largelv 
because  they  have  become  able  through  practice  to  size  up  individuals 
very  quickly  with  the  eye,  and  thus  begin  handling  immediately  to 
verify  their  decisions. 
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HOW  TO  HANDLB  THB  SHXBP 

After  the  sheep  has  been  carefully  inspected  from  a  distance  and 
Uie  general  make-up  noted,  verify  your  observations  by  going  over 
the  sheep  with  the  hand.  In  doing  this  keep  the  fingers  close  to- 
gether so  as  not  to  leave  depressions  in  the  fleece,  for  when  the  in- 
dividuid  has  been  fitted  for  showing,  sprawling  fingers  may  easily 
mar  Uie  evenness  and  smoothness  of  the  fleece. 

Keep  in  mind  the  impressions  you  have  gained  of  the  animal  when 
you  come  to  the  handling.  If  you  do  this  you  are  not  likely  to  make 
a  mistake  in  your  decision. 
Practice  in  judging  is  neces- 
sary to  gain  the  correct  touch. 
Poimding  or  clawing  the  ani- 
mal is  entirely  out  of  order. 

STEPS  IN  SYSTEMATIC 
JUDGING 

The  first  step  is  to  stand 
at  a  distance  and  get  the 
general  ^  lines  and  make-up 
of  the  individual.  The  first 
estimate  should  be  carefully 
and  firmly  impressed  upon 
the  mind.  Strive  for  a  men- 
tal picture  of  the  individual, 
and  fix  the  pictiu-e  in  the 
mind. 

It  will  be  best  to  follow 
some  imiform  system  in  judg- 
ing a  sheep,  or  a  class  of 
sheep.  The  following  is  sug- 
gested: 

While  \aewing  the  sheep 
in  front,  note  the  make-up 
of  the  head;  observe  whether 
it  is  well  proportioned.  A 
ram  should  have  a  strong, 
bold  head,  showing  mascu- 
linity^ (fig.  2);  in  the  ewe  a 
feminine  appearance  is  desired 
(fig.  3).  Note  the  width  and 
depth  of  the  brisket,  and  the 

1^««/«4>k     «Ua^a.     <y^A    ^rv.«^»»1    ^^         FiGURK  3.— Front  view  of  a  good  mution-tyiie  ewe. 
lengtn,  Snape,   ana    general    po-        a  ewe  should  show  a  more  refined  head  than  a  ram. 

sition  of  the  front  legs  (fig.  4). 

From  the  side  observe  the  size  of  the  animal  and  the  general  style, 
and  notice  whether  the  top  line  and  the  under  line  are  parallel.  The 
body  should  be  of  good  len^h  and  depth  in  the  most  desirable  indi- 
viduals. Take  special  notice  of  the  way  the  individual  carries  its 
head,  whether  the  animal  has  the  appearance  of  being  sluggish  or 
full  of  vigor.  It  is  important  to  get  m  mind  the  length  of  the  neck, 
its  setting,  andithe  relation  of  head  and  neck,  body  (or  middle)  and 
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rump  to  the  total  length.     A  desbable  animal  is  well  proportioned 
in  these  respects  (fig.  5). 

Now  view  the  sheep  from  behind.     Place  special  emphasis  on  the 
width  of  the  rump,  its  straightness  and  evenness.     The  thighs  should 


Figure  4.— Viewing  sheep  from  the  front. 


Figure  5.— Viewing  sheep  from  the  side. 


be  full  and  the  twist  deep.     The  hind  legs  shoul<#  be  wdl  placed, 
strong,  and  of  good  size  for  the  individual  (fig.  6). 

Close  inspection  of  the  A^orf.— Observe  the  shape  of  the  head.    If 
the  animal  is  a  male,  the  head  diould  be  strong;  if  female,  more 
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refined.  Note  the  width  of  the  face  and  forehead,  the  brightness  of 
the  eyes,  and  placement  of  the  ears  (fig.  7).  Before  leaving  the  head 
look  at  the  teeth  of  the  sheep  to  determine  age  (see  p.  14). 


Figure  6.— Viewing  sheep  from  the  rear. 


Figure  7.— Inspecting  the  head. 


When  judging  rams  of  hornless  breeds,  place  the  fingers  in  the 

horn  holes  to  determine  whether  there  is  any  growth  (fig.  8).  Rams 

of  hornless  breeds  should  be  free  of  scurs  or  growth  of  horns.  With 

17842*'-33 2 
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the  left  hand  determine  whether  there  is  in  the  throat  any  enlarged 
growth  known  as  goiter. 

Thickness  of  the  neck. — The  neck  should  be  short  and  thick,  smoothly 
attached  at  the  head  and  top  of  shoulders.  A  ram's  neck  should  be 
shorter  and  thicker  than  a  ewe's  (fig.  9). 

Fullness  of  the  neck  vein. — The  neck  vein  should  be  full  and  join 
smoothly  with  the  shoulders.  Fullness  in  the  neck  vein  indicates 
hi^h  condition  and  a  well-muscled  neck  (fi^.  10).  Touch  the  lower 
points  of  the  shoulder  to  note  whether  the  l>ones  are  unduly  promi- 
nent or  well  covered  with  flesh. 

Compactness  on  top  of  shoulders  and  depth  of  chest. — Place  the  right 
hand  on  the  top  of  the  shoulders  to  determine  how  compactlv  the 
shoulder  blades  are  set  up  against  the  spine,  also  the  covering  of  flesh 
over  the  top  of  the  shoulders.     Place  the  left  hand  on  the  floor  of 


Figure  8.— Inspecting  the  head  of  a  hornless  ram. 

the  brisket  and  chest  to  determine  the  width.  Note  the  depth  of 
chest  by  keeping  the  right  hand  on  the  top  of  the  shoulder  (fi^.  11). 

Condition  of  flesh  ami  spring  of  rib. — By  placing  the  hand  just 
back  of  the  shoulder  blades,  thumb  and  fingers  forming  a  V,  not^ 
the  condition  of  covering  and  at  the  same  time  test  the  spring  of  ribs 
from  the  spine  (fig.  12).     A  full  spring  of  rib  is  desirable. 

Width  of  chest. — It  is  important  that  a  sheep  be  full  in.  the  chest. 
The  flesh  covering  should  be  even  and  thick  down  over  the  ribs. 
There  should  be  fullness  back  of  the  shoulder,  indicated  by  the 
position  of  the  hand  (fig.  13).  The  ribs  should  be  well  covered 
and  the  spaces  between  the  ribs  should  be  well  filled  with  firm  flesh. 

Strenath  and  covering  of  the  ba^k. — By  placing  the  hand  firmly  on 
the  back  with  fingers  together,  note  the  strength  and  covering  over 
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the  back  (fig.  14).  Note  carefully  the  spring  of  the  ribs,  especially 
the  last  rib,  as  the  width  of  a  well-shaped  barrel  or  body  increases 
gradually  from  the  shoulders  back  to  the  last  rib.  In  breeding  ewes 
a  lar^e,  well-sprung  middle  is  desirable. 

WuUh  and  thickness  of  loin. — Determine  the  width  of  the  loin  by 
putting  one  hand  straight  down  on  each  side  of  it  (fig.  15),  and  the 
thickness  of  the  loin  by  placing  the  fingers  flat  over  the  spine  and 
noting  whether  the  bones  are  well  covered  with  flesh. 

Wmth  and  fullness  of  rump. — The  rump  shoidd  be  level  and  carry 
its  fullness  out  to  the  tail  head.  The  hips  shoiild  be  wide  apart  and 
smooth,  and  the  rump  should  be  full  in  the  position  where  the  hands 
are  shown  (fig.  16).  Grasp  the  dock  and  note  its  size  and  fullness. 
A  wide,  thick  dock  indicates  deep,  strong  muscling  along  the  spine. 
A  good  filling  of  fat  on  each  side  between  the  dock  and  rump  mdi- 


FiGURE  9.— inspecting  the  neck. 

cates  high  condition,  more  important  in  fat  sheep  than  breeding 
sheep. 

Depth  andjuUness  of  twist. — Determine  the  depth  and  firmness  of 
the  twist  by  placing  the  left  hand  on  the  top  of  the  rump,  the  right 
hand  under  the  twist  and  pressing  up  slightly  (fig.  17).  A  full  twist  is 
desirable  as  it  helps  to  make  a  plump  lee  of  lamb  or  mutton. 

Development  oj  the  leg. — Determine  the  size  of  the  leg  of  lamb  or 
mutton  by  placing  the  left  hand  in  front  of  the  leg,  close  to  the  body 
and  the  right  hand  in  the  rear,  as  shown  in  figure  18.  The  leg  should 
be  of  good  size  and  full,  and  the  fullness  should  be  carried  well  down 
to  the  hock. 

The  fleece  and  skin. — After  the  conformation  of  the  sheep  has 
been  determined,  the  fleece  and  skin  must  be  carefully  examined. 
The  best  wool  grows  on  the  shoulder  or  just  back  of  it.     Part  the 
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fleece  in  this  region  by  laying  the  hands  flat  on  the  surface  and  gently 
forcing  it  to  part,  as  shown  in  figure  19.     When  the  wool  is  open 


Figure  10.— Fullness  is  required  in  the  neck  vein. 


FiGUKE  11.— Judging  shoulders  and  chest. 


note  its  density,  quality,  color,  and  condition.  The  skin  in  healthy 
animals  is  pink.  Dark  skin,  bluish  in  color  and  harsh  in  feeling, 
may  indicate  poor  health. 
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Determine  the  density  of  the  fleece  bv  grasping  a  portion  between 
the  thumb  and  finger.  If  the  wool  feels  compact  and  fills  the  hand 
well  it  is  likely  to  be  dense. 


Figure  12.— Noting  condition  of  flesh  and  spring  of  rib. 


Figure  13.— Determining  flesh  on  ribs  and  girth  over  the  heart. 

Quality  of  wool  is  indicated  by  the  waves  or  crimp  in  the  fiber. 
When  they  are  short  and  carry  regulariy  from  the  skin  to  the  outer 
tips  of  the  fiber,  the  wool  is  fine  and  even  in  quality. 
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Condition  of  the  fleece  is  determined  by  the  color,  jolk,  and  lordgn 
material  in  the  wool.  Wool  in  ^ood  condition  is  bright,  fairljr  dean, 
and  free  from  chaff  and  burrs,  with  the  oil  or  yolk  evenly  distributed. 


FiouBK  14.— Judging  strength  and  covering  of  back. 


Figure  15.— Determining  the  width  of  the  loin. 


The  fleece  on  the  thigh, — After  the  examination  of  the  fleece  on  tfie 
fore  part  of  the  body,  make  a  similar  examination  at  the  midside  and 
on  the  thigh  (fig.  20).     In  mutton  breeds  the  quality  and  character 
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of  the  wool  in  the  thigh  should  be  as  nearly  like  that  on  the  shoulder 
as  possible,  and  free  from  coarse  fibers  or  kemp.  In  fine-wool  breeds, 
examine  the  fleece  also  at  the  dock,  on  the  belly,  and  other  parts. 


Figure  16.— Inspecting  the  rump. 


Figure  17.— Noting  the  depth  of  the  twist. 

When  handling  rams  it  is  advisable  to  notice  the  scrotum.  Both 
testicles  should  be  normally  developed.  With  ewes,  examine  the 
udder;  if  it  is  bard,  or  otherwise  defective,  some  deduction  should 
be  made. 
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In  judging  fat  sheep,  note  particularly  whetlier  the  individiial  is 
''overdone."  ^  An  excessive  quantity  of  soft,  loose  fat  over  the  ribs 
and  sides  indicates  this  condition  and  counts  against  the  individual. 


FiouRE  IS. --Determining  leg  development. 


Figure  19.— Examining  the  fleeoe  and  akin'. 
DETERMINING  AGE  OF  SHEEP  BY  THE  TEETH 

It  is  important  to  be  able  to  tell  the  approximate  age  of  sheep  by 
the  teeth.     Though  it  is  not  always  possible  to  determine  the  exaci 
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age  in  this  way,  a  fairly  close  estimate  can  be  made.     A  little  practice 
\»all  soon  enable  one  to  tell  the  age  fairly  well. 

One  good  way  to  hold  the  head  of  the  sheep  and  expose  the  teeth 
is  shown  in  figure  21.  The  first  and  second  fingers  are  placed  on  the 
lips,  a  slight  pressure  exerted,  and  the  teeth  exposed. 


Figure  20.— Examining  the  fleece  on  the  thigh. 


Figure  21.— Lamb's  mouth.  Figure  22.— Yearling's  mouth. 

A  lamb  mouth. — In  a  lamb  all  the  baby  teeth  are  present  soon 
after  birth.  These  teeth  are  small  and  are  known  also  as  the  milk 
or  lamb  teeth  (fig.  21). 

Yearling  mouta. — When  the  sheep  is  from  about  12  to  14  months 
old,  the  two  permanent  front  teeth,  as  shown  in  figure  22,  come  in. 
The  milk  teeth  are  seen  at  the  side. 
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Two-year-olds'  mouih.— At  about  22  to  24  months,  anotherpair  d 
pennanent  teeth  comes  in,  one  on  each  side  of  the  front  pair  (fig.  23). 

Three-year-olds'  movth. — ^The  third  pair  of  permanent  teeth  conies 
in  at  about  34  to  36  months,  one  on  each  side  of  the  first  two  pairs 
(fig.  24). 


Figure  23.— Moath  of  2-year-old  sheep. 


Fvll  or  i'-year'olds^  mouth. — ^At  i 
sheep  has  a  full  mouth  with  all  its 
then  on  only  an  estimate  of  the  a| 


Figure  25.— Full  or  4-yecur-olds'  mouth. 


Figure  26.~Brokeii  mouth,  aged  sheep. 


As  a  sheep  grows  older  the  teeth  gradually  spread  and  become  shorter 
with  wear  (fig.  25). 

Broken  mouth. — As  sheep  grow  still  older  they  gradually  lose  th«r 
teeth.  A  broken-mouth  sheep  has  trouble  in  eatmg  and  should  not 
be  kept  in  the  flock  (fig.  26). 
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LOCATION  OF  MARKET  CUTS  IN  CARCASS 

La  judging  fat  sheep  the  judge  should  have  in  mind  the  various 
market  cuts  and  then*  relative  importance.  It  should  always  be 
remembered  that  the  market  wants  a  well-finished  carcass.  The 
most  valuable  cuts  come  from  the  leg,  loin,  and  ribs,  the  cheaper 
cuts  from  the  shoulder,  breast,  and  shank  (fig.  27). 


Figure  27.— Mutton  and  lamb  cuts.    Each  half  carcass  is  divided  as  shown:  1,  Leg;  2,  loin;  3,  ribs;  4, 

shoulder;  5,  breast:  6,  shank. 

The  weight  of  a  mutton  carcass  varies  with  the  age,  breed,  and 
degree  of  fatness.  The  trade  likes  mature  wethers  to  weigh  140 
pounds.  Lambs  weighing  about  80  to  85  pounds,  in  prime  quaUty 
and  condition  usually  sell  at  the  highest  market  price. 
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nnUBERCULOSIS  OF  FOWLS  is  widely  distributed  over 
the  United  States. 

It  is  especially  destructive  to  flocks  in  the  North  and  West. 

The  course  of  the  disease  is  slow,  symptoms  are  apparent 
only  in  the  late  stages,  and  the  mortality  is  high. 

Characteristic  lesions  are  found  in  the  internal  organs  of 
affected  fowls,  and  are  easily  recognized. 

Treatment  of  affected  fowls  is  useless,  but  the  disease  may 
be  stamped  out  by  methods  which  are  given  in  this  publication. 


Contribution  from  the  Bureau  of  Animal  Industry 

JOHN  R.  MOHLER.  Chief 

Washington,  D.  C.  lamed  June,  1921 
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OCCURRENCE  OF  THE  DISEASE. 

T^UBERCULOSIS  OF  FOWLS  is  a  chronic,  infectious  disease 
characterized  by  the  formation  of  tubercles  or  nodules,  and 
resembling  tuberculosis  of  other  animals  and  man.  It  is  com- 
monly called  spotted  liver,  liver  complaint,  or  rheimiatism.  Affected 
birds  are  also  described  as  *  Agoing  light." 

The  disease  has  been  observed  in  many  species  of  birds,  among 
which  may  be  mentioned  the  fowl,  tiu'key,  pigeon,  duck,  goose, 
guinea  fowl,  peafowl,  ostrich,  parrot,  canary,  pheasant,  sparrow,  and 
swan.  Among  wild  birds  it  is  most  destructive  to  those  confined  in 
zoological  gardens. 

Of  domesticated  birds  the  fowl  shows  by  far  the  highest  mortality 
from  tuberculosis.  The  disease  is  known  to  prevail  in  many  coun- 
tries and  is  widely  distributed  in  the  United  States.  It  has  spread 
so  extensively  in  some  States  as  to  cause  very  serious  losses  to  the 
poultry  industry. 

The  insidious  manner  of  attack  makes  tuberculosis  most  difficult 
to  combat,  because  in  affected  birds  there  are  no  visible  sjonptoms 
iintil  the  disease  processes  are  far  advanced,  and  in  the  meantime 
the  bird  may  be  spreading  the  disease  among  others  of  the  flock. 

CAUSE  OF  TUBERCULOSIS. 

Tuberculosis  of  fowls,  known  also  as  avian  tuberculosis,  is  caused 
by  the  Bacillus  tuberculosis  aviunij  a  microorganism  which  closely 
resembles  the  bacilli  of  human  and  bovine  tuberculosis.  While  the 
avian  tubercle  bacillus  primarily  affects  birds,  it  may  also  attack 
other  animals.  Pigs  exposed  to  tuberculous  flocks  frequently  become 
infected  and  display  localized  tubercles  in  the  lymph  glands  of  the 
head,  neck,  and  mesentery.  Rats  and  mice  may  also  contract  the 
disease  naturally.  Avian  tuberculosis  has  been  produced  experi- 
men tally  by  feeding  or  inoculation  in  pigs,  calves,  colts,  goats,  rabbits, 
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guinea  pigs,  monkeys,  rats,  and  mice.  Bacilli  of  th«  avian  type  have 
been  found  on  several  occasions  in  tuberculous  persons.  The  danger 
to  man,  however,  is  very  slight,  especially  since  cooking  the  flesh  of 
fowls  destroys  the  bacilli.  The  principal  danger  would  be  the  eating 
of  raw  eggs  from  tuberculous  fowls;  but  as  eggs  are  only  occasionally 
infected,  and  as  man  is  naturally  highly  resistant  to  the  avian  type 
of  tubercle  bacilli,  the  chances  of  the  development  of  infection  are 
considered  slight.  From  a  hygienic  standpoint  only  birds,  pigs,  rats, 
and  mice  occupy  a  significant  position  in  natural  susceptibility  to 
avian  tuberculosis. 

Birds  have  been  infected  artificially  with  mammalian  types  of 
tubercle  bacilli;  but  with  the  exception  of  parrots  and  canaries, 
which  are  quite  susceptible,  birds  are  strongly  resistant  to  human 
and  bovine  types  of  tubercle  bacilli  through  natural  channels  of 
infection. 

HOW  BIRDS  BECOME  INFECTED. 

The  tubercle  bacilli  enter  the  fowl's  body  through  the  mouth  and 
pass  into  the  alimentary  tract.  They  are  picked  up  in  drinking  and 
feeding,  and  through  the  bird's  eating  of  the  carcass  of  another  fowl 
that  died  of  tuberculosis.  The  organisms  pass  from  the  intestinal 
canal  into  the  wall  of  the  intestine  and  are  carried  to  the  liver  with 
the  food  material  absorbed  in  the  intestine.  Their  passage  from  the 
Uver  to  other  organs  is  principally  by  means  of  the  blood  stream. 

Tubercle  bacilli  may  be  introduced  on  a  farm  or  poultry  establish- 
ment in  a  number  of  ways.  Among  these  are  the  addition  to  the  flock 
of  fowls  from  an  infected  flock,  exposiu*e  to  a  neighboring  infected 
flock  ranging  over  the  same  ground,  infection  of  the  premises  by  free 
flying  birds,  especially  pigeons  from  infected  flocks,  and  carriers,  sudi 
as  man  or  animals,  whose  shoes  or  feet  may  carry  infected  droppings 
from  a  near-by  farm.  Tubercle  bacilli  are  sometimes  found  in  eggs 
from  tuberculous  fowls  and  there  is  a  possibility  of  introducing  infec- 
tion in  eggs  obtained  for  hatching.  However,  most  eggs  that  harbor 
this  organism  fail  to  hatch,  and  thereby  reduce  to  a  minimum  the 
chances  of  infection  by  this  means.  If  such  infected  eggs  are  thrown 
to  the  chickens,  however,  the  disease  may  become  established  in  the 
flock. 

Once  avian  tuberculosis  is  introduced  on  a  premises  it  spreads 
slowly  but  persistently,  until  by  the  time  its  presence  becomes  ap- 
parent a  large  percentage  of  the  flock  may  be  affected,  although  only 
a  few  birds  may  show  symptoms  and  deaths  occur  only  at  intervals. 
The  extent  to  which  affected  birds  spread  infection  depends  upon  the 
stage  the  lesions  have  reached  in  individuals.  The  outlet  for  the 
tuberculous  organisms  is  principally  through  the  intestinal  canal  by 
means  of  the  droppings.  The  bacilli  are  given  off  in  great  jiumbers 
from  the  ulcerated  areas  in  the  intestinal  wall  and  from  the  nodules 
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on  the  intestine  which  open  into  the  intestinal  canal  through  small 
channels.  It  is  also  probable  that  bacilli  may  pass  from  the  liver 
through  the  bile  ducts. 

In  the  earlier  stages  of  disease  the  organisms  are  held  back  by  the 
protective  wall  of  the  nodules,  but  when  extensive  tubercles  are 
formed  by  successive  infections  or  by  spread  of  the  infection  through 
the  system,  these  nodules  are  broken  down,  and  the  inclosed  masses 
of  bacilli  which  continue  to  multiply  in  the  nodules  are  released. 
Therefore  it  is  the  older  fowls  which  have  harbored  tuberculosis  for 
months,  or  even  one  or  two  years  and  are  badly  diseased,  which  give 
off  infection  to  the  greatest  degree,  and  hence  are  the  most  dangerous 
to  uninfected  birds. 

The  disease-laden  droppings  contaminate  the  floors  of  the  houses, 
the  ground,  and  feeding  and  drinking  vessels.  The  organisms  thus 
spread  are  readily  picked  up  by  healthy  fowls  in  feeding  and  drinking, 
and  in  the  course  of  time  practically  the  entire  flock  may  be  affected. 
Individual  birds  show  varying  degrees  of  resistance,  however,  and  in 
some  tuberculous  flocks  a  few  birds  may  remain  free  of  disease  or  show 
only  minor  lesions.  As  a  rule,  though,  if  exposure  is  great,  infection 
is  equally  extensive  and  the  mortality  is  high. 

SYMPTOMS. 

Although  the  birds  may  become  infected  at  any  age,  the  disease  is 
not  readily  detected  by  ordinary  observation  in  those  xmder  1  year 
old,  owing  to  the  fact  that  a  number  of  months  are  required  for  the 
tubercle  bacilli  in  the  system  to  multiply  sufficiently  to  interfere  in  a 
marked  degree  with  the  normal  functions  of  the  body.  Hence  it  is 
the  older  fowls,  those  from  2  to  3  years  old,  which  are  most  likely  to 
display  noticeable  symptoms  of  disease  and  show  a  high  death  rate. 

One  of  the  first  symptoms  exhibited  is  gradual  emaciation,  which 
becomes  especially  noticeable  in  the  breast  muscles.  These  diminish 
in  size  until  in  advanced  cases  there  is  scarcely  any  flesh  left  on  the 
breastbone.  Feeling  the  breast  region  with  the  fingers  will  readily 
detect  this  wasting  of  the  muscles.  Loss  of  weight  proceeds  with 
emaciation  and  is  very  marked  in  the  late  stages  of  the  disease.  The 
appetite  continues  good.  There  is  no  rise  in  temperature,  a  normal 
range  of  from  106°  to  108°  F.  being  maintained  until  shortly  before 
death,  when  the  temperature  drops  several  degrees. 

Lameness  in  one  or  both  legs,  or  drooping  of  one  or  both  wings,  is 
often  observed,  and  may  be  the  first  symptom  seen.  These  result 
from  the  development  in  joints  of  the  legs  or  wings  of  tubercle  bacilli, 
which  cause  painful  swelhngs.  The  swellings  may  break  down  and 
discharge  a  cheesy  material. 

As  the  disease  advances,  the  comb,  wattles,  skin  of  the  head,  and 
membranes  in  the  mouth  and  about  the  eyes  become  pale.     The  eye 

42457°— 21-  Bull  1200 2 


Digiti 


zed  by  Google 


6  Farmers'  Bulletin  1200. 

itself  remains  bright.  The  feathers  are  ruffed.  The  bird  grows  list- 
less, weak,  moves  about  little  and  is  easily  caught.  Diarrhea,  with 
greenish  or  yellowish  droppings,  leads  to  complete  exhaustion. 

Deaths  in  the  flock  occur  at  intervals.  Affected  birds  may  live 
only  a  short  time  after  symptoms  are  noticed,  or  they  may  Uve  for 
weeks.  This  depends  to  a  large  extent  on  the  stage  reached  by  the 
disease  before  the  attention  of  the  owner  is  attracted  to  the  condition 
of  the  fowl.  The  course  of  tuberculosis  is  indefinite,  however,  and 
may  be  shorter  in  flocks  where  infection  is  widespread  and  conse- 
quently heavier  than  in  mildly  or  newly  infected  flocks.  Its  course 
may  run  well  over  a  year  from  the  time  the  individual  is  infected. 


Fio.  1.— TuberoulouB  fowl,  showing  paleness  of  the  head,  ruffed  feathers,  swelling  of  the  joints  of  the  feet, 
and  weakness.   Advanced  stage  of  the  disease. 

POST-MORTEM  APPEARANCE. 

Tuberculosis  in  fowls  is  manifested  internally  by  tumors  or  tubercles 
in  various  parts  of  the  body.  These  tubercles  represent  an  attempt 
on  the  part  of  the  bird's  protective  forces  to  wall  off  the  invading 
microorganism  and  prevent  its  multiplication  and  spread  throughout 
the  system.  The  tuberculous  lesions  are  primarily  associated  with 
the  digestive  system,  and  secondarily  with  other  organs  of  the  ab- 
dominal cavity,  and  body  tissues.  The  lungs  are  not  affected  to  the 
extent  observed  in  tuberculosis  of  mammals. 

The  organs  most  frequently  involved  stand  approximately  in  the 
following  order:  Liver,  spleen,  intestines,  lungs,  bones,  joints,  peri- 
toneum, kidneys,  and  ovary.     Lymphatic  glands  are  few  in  birds  and 
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therefore  do  not  com- 
mand the  importance 
attached  to  them  m 
tuberculosis  of  other 
animals. 

The  liver  of  an  af- 
fected bird  nearly 
always  shows  exten- 
sive lesions.  The 
nodules  are  of  vary- 
ing sizes,  the  smaller 
ones  having  a  white 
or  grayish-white 
color,  while  the  larger, 
more  advanced  ones 
assume  a  yellowish 
tinge.  These  tuber- 
cles are  readily  ob- 
served on  the  sur- 
face of  the  liver,  and 
when  the  latter  is 
sliced  are  also  seen  to 
be  numerous  in  the 
interior.  Extensive 
degenerated  areas 
may  be  present.  The 
liver  is  usually  en- 
larged, sometimes  to 
a  marked  degree.  It 
may  be  pale  in  color 
and  easily  torn  when 
handled.  Not  infre- 
quently tuberculous 
fowls  die  from  inter- 
nal hemorrhage  as  a 
result  of  rupture  of 
the  degenerated 
liver. 

The  spleen  is  af- 
fected almost  as  of- 
ten as  the  liver  and 
presents  much  the 
same  diseased  ap- 
pearance. It  also  is 
greatly  enlarged,  in 


Fia.2.~Internal  organs  of  fowlshowingtypical  tuberculous  lesions  ( 
(a)  liver,  (6)  intestine,  (c)  gizzard,  and  (d)  heart. 
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many  cases,  even  more  so  in  proportion  to  its  normal  size  than  the 
liver. 

Varying  sizes  of  tubercles  are  distributed  over  the  intestine,  giving 
it  at  times  a  knotty  surface.  Nodules  occur  in  the  mucous  membrane, 
deep  in  the  wall  of  the  intestine,  and  in  the  membrane  which  sup- 
ports it.  The  lesions  in  the  mucous  membrane  are  oft^n  ulcerated, 
while  the  deeper  ones  frequently  open  into  the  intestinal  canal 
through  short  channels  and  discharge  enormous  numbers  of  tuberde 
bacilli.  The  nodules  ordinarily  range  in  size  from  a  pinhead  to  £ 
pea,  but  may  grow  to  an  inch  in  diameter.  They  are  finn  to  the 
touch  and  grayish  white  or  yellowish  in  color. 

Tuberculous  changes  are  observed  irregularly  in  the  lungs,  bones, 
and  joints,  peritoneum,  kidneys,  ovary,  and  other  organs  or  parts. 
Usually  one  or  more  of  the  organs  mentioned  show  lesions  in  indi- 
vidual cases,  and  each  is  affected  in  from  10  to  30  per  cent  of  all 
cases.  The  tubercles  are  similar  to  those  previously  described. 
They  tend  to  remain  isolated  and  are  easily  separated  from  the 
tissues.  Bone  lesions  are  found  principally  at  the  joints.  These 
show  swelling,  erosions,  and  accumulation  of  cheesy  material. 

Avian  tubercles  when  cut  open  present  a  solid,  grayish,  glistening 
interior  which  in  the  larger  ones  exhibits  yellowish  centers  or  a 
number  of  yellowish  points.  Those  of  more  advanced  growth  show 
extensive  yellowish,  cheesy,  or  crumbly  masses  in  their  interior,  but 
do  not  develop  into  the  gritty  state  familiar  in  mammalian  tubercu- 
losis. 

TELLING  TUBERCULOSIS  FROM  OTHER  DISEASES. 

The  diseases  which  may  be  confused  with  tuberculosis  of  birds  by 
similarity  of  lesions  are:  Tumors  or  cancers  of  the  abdonmial  organs, 
tapeworm  nodules  in  the  intestine,  fungous  condition  of  the  lungs, 
blackhead  of  turkeys,  blood  poisoning  which  produces  an  enlarged, 
spotted  liver  or  gouty  swellings  of  the  joints.  These  diseases  will 
not  be  considered  in  detail  here  since  they  are  described  in  Farmers' 
Bulletin  957,  a  copy  of  which  may  be  had  on  request.  In  general  it 
may  be  said  that  the  prominent  lesions  of  the  conditions  mentioned 
are  usually  limited  to  certain  specific  organs  instead  of  being  spread 
to  the  variety  of  oi^ans  attacked  in  tuberculosis. 

Timiors  may  be  found  in  various  parts  of  the  body,  but  are  xisuallv 
few  in  number  and  considerably  larger  than  tuberculous  nodules. 
They  generally  contain  blood  vessels,  while  tuberculous  growths  are 
free  from  them.  Tmnors  often  degenerate  and  present  dead,  bloody 
areas. 

Tapeworm  nodules  are  confined  to  the  intestinal  wall  and,  as  the 
description  indicates,  are  caused  by  tapeworms  in  the  intestine. 

Nodules  of  fungous  origin  are  found  in  the  lungs  and  air  sacs  and 
only   occasionally  spread   to   other  organs  by  inmiediate    contact. 
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They  are  caused  by  certain  molds  and  often  are  associated  with  a 
greenish  growth  in  the  air  passages. 

In  blackhead  of  turkeys  the  Uver  and  the  ceca,  or  blind  pouches  of 
the  intestine,  are  affected.  The  Uver  lesions  are  yellowish  or  greenish 
in  color,  but  do  not  show  the  characteristic  tubercle  formation  of 
tuberculosis. 

Blood-poisoning  diseases  may  produce  yellow,  decaying  areas  in 
the  liver  and  spleen,  accompanied  with  enlargements  of  these  organs. 
There  is,  however,  no  nodular  formation;  the  intestine  is  usually 
inflamed,  and  the  heart  may  show  hemorrhages  on  its  wall. 

In  gout  the  joints  may  be  swollen  with  pronounced  lameness  but 
without  internal  lesions  resembling  tuberculosis. 

A  definite  diagnosis  may  be  had  in  all  cases  by  microscopic  exami- 
nation of  the  disease  processes.  Avian  tubercles  contain  extremely 
numerous  tuberculosis  organisms  which  are  readily  seen  in  a  laboratory 
examination. 

TESTING  FOWLS  FOR  TUBERCULOSIS- 

Diagnosing  tuberculosis  in  living  fowls  is  possible  by  means  of  the 
intradermic  tubercuhn  test.  The  test  fluid  used  is  prepared  from 
bouillon  in  which  avian-tubercle  bacilU  have  grown  for  sev- 
eral weeks.  The  fluid  must  be  injected,  by  means  of  a  small- 
caliber  syringe  with  a  26  or  27  gailge  needle,  into  the  deeper 
layer  of  the  skin  of  the  wattle  or  comb.  It  is  preferable  to  inject 
both  wattle  and  comb  for  greater  accuracy.  Slightly  less  than  one 
drop,  about  one-twentieth  of  a  cubic  centimeter,  is  forced  into  the 
skin  just  beneath  the  siuf  ace,  and  not  deep  enough  to  penetrate  the 
skin  into  the  underlying  connective  tissue  of  the  wattle  or  comb. 
Only  one  wattle  is  injected,  the  other  being  left  for  comparison.  At 
the  end  of  48  hours  following  injection,  a  swelling  in  the  wattle  or 
comb  indicates  a  positive  reaction  and  the  presence  of  tuberculosis 
in  the  fowl.  A  high  percentage  of  tuberculous  fowls  in  a  flock  may  be 
detected  by  this  test,  but  much  of  its  success  depends  on  the  skill  of 
the  operator  in  placing  the  tuberculin  properly  within  the  skin  tis- 
sues and  in  observing  the  results.  Practice  in  the  operation  increases 
the  efficiency  of  the  test. 

PREVENTION. 

Medical  treatment  of  tuberculosis  in  fowls  is  futile;  hence  measures 
for  combating  the  disease  must  be  of  a  preventive  nature.  The  most 
thorough  method  of  eradication  is  to  slaughter  the  entire  flock  when 
indications  point  to  an  extensive  outbreak.  Fowls  in  good  flesh, 
showing  no  lesions  or  slight  ones,  may  be  used  for  food.  Those  badly 
diseased  and  all  visceral  organs  should  be  destroyed. 

The  chicken  houses,  inclosed  runs,  and  all  eating,  drinking,  and 
other  utensils  should  be  thoroughly  cleaned  and  disinfected  with 


Digiti 


zed  by  Google 


10  Farmers'  Bulletin  1200. 

a  strong  solution  of  such  germicides  as  carbolic  acid,  cresol,  bichlorid 
of  mercury,  formaldehyde,  or  any  of  the  recognized  coal-tar  prepara- 
tions or  dips.  Carbolic  acid  may  be  used  in  5  per  cent  solution,  com- 
pound cresol  in  3  pc?r  cent  solution,  bichlorid  of  mercury  in  a  solution 
of  1  part  to  500  parts  of  water,  and  formaldehyde  in  the  proportion 
of  1  part  of  commercial  formalin  to  10  parts  of  water.  Ordinary 
quicklime  is  a  good,  cheap  disinfectant  for  poultry  yards. 

In  disinfecting  houses  or  yards  merely  sprinkling  the  germicide 
here  and  there  is  of  little  value.  The  liquids  should  be  sprayed  or 
otherwise  applied  in  a  thorough  manner,  so  that  the  area  to  be  dis- 
infected is  well  soaked.  After  disinfection  the  premises  should  be 
kept  free  of  fowls  for  several  months,  or  a  year  if  possible,  so  that  any 
germs  not  reached  by  the  disinfectant  may  die.  If  convenient  it  is 
advisable  to  place  new  stock  on  ground  which  has  not  been  occupied 
by  poultry  for  a  year  or  more.  The  sun^s  rays  will  destroy  organisms 
exposed  to  them  in  a  short  time,  and  by  this  means  fields  and  yards 
are  disinfected  to  a  large  extent.  There  are  many  dark  or  covered 
places  not  reached  by  the  direct  rays  of  the  sim,  however,  and  in 
such  spots  the  germs  of  tuberculosis  may  survive  for  several  montk^. 

It  is  highly  important  in  restocking  to  obtain  fowls,  or  eggs  for 
hatching,  from  flocks  which  have  shown  no  evidence  of  the  presence 
of  an  infectious  disease  for  at  least  a  year.  Also,  as  a  general  prin- 
ciple when  introducing  fowls  into  a  healthy  flock,  the  new  birds 
should  be  quarantined  for  at  least  a  month  in  order  to  give  time  for 
the  development  of  symptoms  of  any  of  the  more  acute  disease:^ 
which  may  be  carried. 

When  the  breeding  value  of  the  fowls  or  other  interests  make  it 
imdesirable  to  dispose  of  the  entire  flock,  tuberculosis  may  be  con- 
trolled and  even  eradicated  by  other  measures  if  consistently  prac- 
ticed. As  has  been  stated,  the  disease  develops  very  slowly  as  a 
rule  and  affected  birds  do  not  spread  the  bacilli  in  the  droppings  until 
the  internal  lesions  are  far  advanced.  Fowls  more  than  2  years  old 
show  the  highest  per  cent  of  infection  and  the  most  advanced  lesions 
and  they  are  most  dangerous  as  spreaders  of  tuberculosis.  For  this 
reason  it  is  advisable  to  dispose  of  aU  birds  when  they  reach  the  age 
of  2  years,  or  at  the  end  of  the  second  laying  period.  From  an 
economic  standpoint  also  this  is  soxmd  policy,  as  the  egg  yield  di> 
creases  after  the  second  year  of  laying.  Younger  birds  should  be 
disposed  of  whenever  they  appear  to  be  abnormal.  This  procedure 
alone  will  go  a  long  way  in  holding  tuberculosis  in  check,  and  will 
keep  the  losses  to  a  minimum,  altliough  it  may  not  be  depended  on 
to  eradicate  the  disease  completely. 

Much  more  effective  control  or  complete  eradication  may  result 
by  supplementing  the  culling  measures  with  the  tuberculin  tost  al- 
ready described.     While   this   t(st  can  not  be  depended   upon  to 
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detect  every  tuberculous  fowl,  the  large  percentage  which  may  be 
detected  by  its  skillful  application  warrants  its  use  as  an  important 
aid  in  eradication  measures.  After  a  period  of  several  months  the 
flock  should  be  tested  again  in  order  to  discover  new  cases  of  tuber- 
culosis, or  cases  which  failed  to  react  to  the  first  test.  The  per- 
centage of  reactors  to  the  second  test  should  be  very  small.  All 
birds  showing  positive  or  doubtful  reactions  should  be  disposed  of 
after  each  test. 

Diseased  carcasses  should  never  be  thrown  where  chickens  can 
pick  at  them,  as  there  is  much  greater  danger  of  severe  infection  from 
eating  the  tuberculous  organs  of  a  dead  fowl  than  from  other  som-ces. 
Neither  should  carcasses  be  thrown  to  hogs,  as  those  animals  are 
susceptible  to  avian  tuberculosis.  All  carcasses  should  be  burned 
or  buried  deep. 

Since  rats  and  mice  may  contract  avian  tuberculosis  they  may  have 
an  influence  on  the  spread  of  infection  caused  by  fowls  eating  the 
carcasses  of  rats  dead  of  the  disease.  The  destruction  of  rats  and 
mice  guards  against  this  avenue  of  infection. 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


rpUBERCULOSIS  OF  FOWLS  is  widely  dis- 
tributed  over  the  central  and  north- 
central  portion  of  the  United  States, 

It  is  especially  destructive  to  flocks  iii  that 
section. 

The  course  of  the  disease  is  slow,  symptoms 
are  apparent  only  in  the  late  stages,  and  the 
mortality  is  high  in  old  birds. 

Characteristic  lesions  are  found  in  the  in- 
lernal  organs  of  aff*ected  fowls,  and  are  easily 
recognized. 

Treatment  of  affected  fowls  is  useless,  but 
the  disease  may  be  stamped  out  by  methods 
which  are  given  in  this  publication. 

^ 

Washington,  D.  C.  lined  Jwi«,  1921;  rvrfaed  Uaj,  lUV 
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OCCURRENCE  OF  THE  DISEASE 

Tuberculosis  of  fowls  is  a  chronic, 
infectious  disease  characterised  by  the 
formation  of  tubercles  or  nodules,  and 


Of  domesticated  birds,  mature  chick- 
ens shoi^  by  far  the  bluest  mortality 
from  tuberculosis*  The  disease  is 
known  to  preyail  in  many  countries 
and  is  widely  distributed  in  the  cen- 


FiGURB  1. — Approximate  extent  of  avian  tuberculosis  in  the  United  States 


resembling  tuberculosis  of  other  ani- 
mals and  man.  It  is  commonly  called 
spotted  liver,  liver  complaint,  or  rheu- 
matism. Affected  birds  are  also  de- 
scribed as  ''going  light." 

The  disease  has  been  observed  in 
many  species  of  birds,  among  which 
may  be  mentioned  the  chicken,  turkey, 
pigeon,  duck,  goose,  guinea  fowl,  Tpea- 
fowl,  ostrich,  parrot,  canary,  pheas- 
ant, sparrow,  and  swan.  Among  wild 
birds  it  is  most  destructive  to  those 
confined  in  zoological  gardens. 


tral  and  north-central  part  of  the 
United  States.  (Fig.  1.)  It  has 
spread  so  extensively  in  some  States 
as  to  cause  very  serious  losses  to  the 
poultry  and  swine  industries. 

The  insidious  manner  of  attack 
makes  tuberculosis  most  difficult  to 
combat,  because  in  affected  birds  there 
are  no  visible  symptoms  until  the  dis- 
ease processes  are  far  advanced,  and  in 
the  meantime  the  bird  may  be  spread- 
ing the  disease  among  others  of  the 
flock. 


I  Doctor  Gallagher  resigned  Mar.  5,  1024. 
458ie»— 81 
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CAUSE  OF  TUBERCULOSIS 

Tuberculosis  of  fowls,  known  also  as 
avian  tuberculosis,  is  caused  by  the 
Mycobacterium  tuberculosis  aviunif  a 
microorganism  which  closely  resem- 
bles the  bacilli  of  human  and  bovine 
tuberculosis.  While  the  avian  tubercle 
bacillus  primarily  affects  birds,  it  may 
also  attack  other  animals.  Pigs  ex- 
posed to  tuberculous  flocks  frequently 
become  infected  and  display  localized 
tubercles  in  the  lymph  glands  of  the 
head,  neck,  and  mesentery.  Bats  and 
mice  may  also  contract  the  disease 
naturally.  A\^n  tuberculosis  has 
been  produced  experimentally  by  feed- 
ing or  inoculation  in  pigs,  calves, 
colts,  goats,  rabbits,  guinea  pigs,  mon- 
keys, rats,  and  mice.  Bacilli  of  the 
avian  type  have  been  found  on  several 
occasions  in  tuberculous  persons.  The 
danger  to  man,  however,  is  very  slight, 
especially  since  cooking  the  flesh  of 
fowls  destroys  the  bacilli.  The  prin- 
cipal danger  would  be  the  eating  of 
raw  eggs  from  tuberculous  fowls ;  but 
as  eggs  are  only  occasionally  infected, 
and  as  man  is  naturally  highly  re- 
sistant to  the  avian  type  of  tubercle 
bacilli,  the  chances  of  the  develop 
ment  of  infection  are  considered 
slight.  From  a  hygienic  standpoint, 
only  birds,  pigs,  rats,  and  mice  occupy 
a  significant  position  in  natural  sus- 
ceptibility to  avian  tuberculosis. 

Birds  have  been  infected  artificially 
with  mammalian  types  of  tubercle 
bacilli;  but  with  the  exception  of 
parrots  and  canaries,  which  are  quite 
susceptible,  birds  are  strongly  resist- 
ant to  human  and  bovine  types  of  tu- 
bercle bacilli  through  natural  channels 
of 'infection. 

HOW  BIRDS  BECOME  INFECTED 

The  tubercle  bacilli  enter  the  fowl's 
body  through, the  mouth  and  pass  into 
the  alimentary  tract.  They  are  picked 
up  in  drinking  -^^nd  feeding,  and 
through  the  bird's  eating  of  the  car- 
cass of  another  fowl  that  died  of  tu- 
berculosis. The  organisms  pass  from 
the  intestinal  canal  into  the  wall  of 
the  intestine  and  are  carried  to  the 
liver  with  the  food  material  absorbed 
in  the  Intestine.  Their  passage  from 
the  liver  to  other  organs  is  principally 
by  means  of  the  blood  stream. 

Tubercle  bacilli  may  be  introduced 
on  a  farm  or  poultry  establishment  in 
a  number  of  ways.  Among  these  are 
the  addition  to  the  flock  of  fowls  from 
an  infected  flock,  exposure  to  a  neigh- 
l)oring  infected  flock  ranging  over  the 


same  ground,  infection  of  the  premises 
by  free  flying  birds,  especially  (Hgemis 
from  infected  flocks,  and  carriers,  such 
as  man  or  animals,  whose  shoes  or 
feet  may  carry  infected  droi^ings  from 
a  near-by  farm. 

Once  avian  tuberculosis  is  intro- 
duced on  the  premises  it  spreads  slowly 
but  persistently,  until  by  the  time  its 
presence  becomes  apparent  a  large  per- 
centage of  the  flock  may  be  affected, 
although  only  a  few  birds  may  show 
symptoms  and  deaths  occur  only  at 
intervals.  The  extent  to  which  affect- 
ed birds  spread  infection  depends 
upon  the  stage  the  lesions  have  reached 
in  individuals.  The  outlet  for  the 
tuberculous  organisms  is  principally 
through  the  intestinal  canal  by  means 
of  the  droppings.  The  bacilli  are 
given  off  in  great  numbers  from  the 
ulcerated  areas  in  the  intestinal  wall 
and  from  the  nodules  on  the  intestine, 
which  oi)en  into  the  intestinal  canal 
through  small  chann^s.  It  is  also 
probable  that  bacilli  may  pass  frtun 
the  liver  through  the  bile  ducts. 

In  the  earlier  stages  of  disease  the 
<  rganisms  are  held  back  by  the  protec- 
tive wall  of  the  nodules,  but  when  ex- 
tensive tubercles  are  formed  by  suc- 
cessive infections  or  by  spread  of  the 
infection  through  the  system,  these 
nodules  are  broken  down,  and  the  in- 
closed masses  of  bacilli  which  continue 
to  multiply  in  the  nodules  are  released. 
Therefore  it  is  the  older  fowls  which 
have  harbored  tuberculosis  for  months, 
or  even  one^  or  two  years,  and  are 
badly  diseased,  which  ^ive  oflf  infection 
to  the  greatest  degree,  and  hence  are 
the  most  dangerous  to  uninfected 
birds. 

The  disease-laden  drc^^ings  con- 
taminate the  floors  of  the  houses;,  the 
ground,  and  feeding  and  drinking  ves- 
sels. The  organisms  thus  spread  are 
readily  picked  up  by  healthy  fowls  in 
feeding  and  drinking,  and  in  the  cooiS 
of  time  practically  the  entire  flock 
may  be  affected.  Individaal  birds 
show  varying  degrees  of  resistance, 
however,  and  in  some-  tuberculous 
flocks  a  few  birds  may  remain  free  of 
disease  or  show  only  minor  lesions. 
As  a  rule,  though,  if  exposure  Is  great, 
Infection  is  equally  extensive  and  the 
mortality  is  high. 

SYMPTOMS 

Although  the  birds  may  become  in- 
fected at  any  age,  the  disease  is  not 
readily  detected  by  ordinary  observa 
tlon  in  those  (Inder  1  year  old,  owing 
to  the  fact  that  a  number  of  months 
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are  required  for  the  tubercle  bacilli 
in  the  system  to  multiply  suflaciently 
to  interfere  in  a  marked  degree  with 
the  normal  functions  of  the  body. 
Hence  it  Is  the  older  fowls,  those  from 
2  to  3  years  old,  which  are  most  likely 
to  dtsplay  noticeable  symptoms  of  dis- 
ease and  show  a  high  death  rate. 

One  of  the  first  symptoms  exhibited 
is  gradual  emaciation,  which  becomes 
especially  noticeable  in  the  breast 
muscles.  These  diminish  in  size  until 
in  advanced  cases  there  is  scarcely 
any    flesh    left    on    the    breastbone. 


branes  in  the  mouth  and  about  the 
eyes  become  pale.  The  eye  itself  re- 
mains bright.  The  feathers  are  ruffled. 
(Fig.  2.)  The  bird  grows  listless, 
weak,  moves  about  little,  and  is  easily 
caught.  Diarrhea,  with  greenish  or 
yellowish  droppings,  leads  to  complete 
exhaustion. 

Deaths  in  the  flock  occur  at  inter- 
vals. Affected  birds  may  live  only  a 
short  time  after  symptoms  are  no- 
ticed or  they  may  live  for  weeks. 
This  depends  to  a  large  extent  on  the 
stage  reached  by  the  disease  before  the 


Figure  2. — Tuberculous  fowl,  showing  ruffed  feathers,  swellliij?  of  the  joints  of  the 
feet,  and  wealiness.     Advanced  stage  of  the  disease 


Feeling  the  breast  region  with  the 
fingers  will  readily  detect  this  wasting 
of  the  muscles.  Loss  of  weight  pro- 
ceeds with  emaciation  and  is  very 
marked  in  the  late  stages  of  the  dis- 
ease. The  appetite  continues  good. 
There  is  no  rise  in  temperature,  a 
normal  range  of  from  106*'  to  108'  F. 
being  maintained  until  shortly  before 
death,  •  when  the  temperature  drops 
several  degrees. 

Lameness  in  one  or  both  legs,  or 
drooping  of  one  or  both  wings,  is  often 
observed,  and  may  be  the  first  symp- 
tom seen.  These  result  from  the  de- 
velopment in  Joints  of  the  legs  or 
wings  of  tubercle  bacilli,  which  cause 
painful  swellings.  The  swellings  may 
break  down  and  discharge  a  cheesy 
material. 

As  the  disease  advances,  the  comb, 
wattles,  skin  of  the  head,  and  mem- 


attention  of  the  owner  is  attracted  to 
the  condition  of  the  fowl.  The  course 
of  tuberculosis  Is  indefinite,  however, 
and  may  be  shorter  in  flocks  where  in- 
fection is  wi^tespread,  and  conse- 
quently heavier  than  in  mildly  or 
newly  Infected  flocks.  Its  course  may 
run  well  over  a  year  from  the  time 
the  individual  is  infected. 

POST-MORTEM  APPEARANCE 

Tuberculosis  in  fowls  is  manifested 
internally  by  tumors  or  tubercles  in 
various  parts  of  the  body.  These  tu- 
bercles represent  an  attempt  on  the 
part  of  the  bird's  protective  forces  to 
wall  off  the  invading  microorganism 
and  prevent  its  multiplication  and 
spread  throughout  the  system.  The 
tuberculous  lesions  are  primarily  asso- 
ciated with  the  digestive  system,  and 
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secondarUy  with  other  organs  of  the 
abdominal  cavity  and  body  tissaes. 
The  lungs  are  not  affected  to  the  ex- 
tent observed  in  tabercnlosis  of  mam- 
mals. 

The  organs  most  frequently  in- 
volved stand  approximately  in  the  fol- 
lowing order :  liiver,  spleen,  intestines, 
longs,  bones,  Joints,  peritonetun,  kid- 
neys, and  ovary.  Lymphatic  glands 
are  few  in  birds,  and  therefore  do  not 
command  the  importance  attached  to 
them  in  tabercnlosis  of  other  animals. 

The  liver  of  an  aifected  bird  nearly 
always  shows  extensive  lesions.  (Fig. 
3.)  The  nodnles  are  of  varying  sizes, 
the  smaller  ones  having  a  white  or 
grayish-white  color,  while  the  larger, 
more  advanced  ones  assume  a  yellow- 
ish tinge.  These  tubercles  are  readily 
observed  on  the  surface  of  the  liver, 
and  when  the  latter  is  sliced  are  also 
seen  to  be  numerous  In  the  interior. 
Extensive  degenerated  areas  may  be 
present  The  liver  is  usually  enlarged, 
sometimes  to  a  marked  degree.  It 
may  be  pale  in  color  and  easily  torn 
when  handled.  Not  infrequently  tuber- 
culous fowls  die  from  internal  hemor- 
rhage as  a  result  of  rupture  of  the 
degenerated  liver. 

The  spleen  is  affected  almost  as 
often  as  the  liver  and  presents  much 
the  same  diseased  appearance.  It  also 
is  greatly  enlarged,  in  many  cases 
even  more  so  in  proportion  to  its  nor- 
mal size  than  the  liver. 

Varying  sizes  of  tubercles  are  dis- 
tributed over  the  intestine,  giving  it 
at  times  a  knotty  surface.  Nodules 
occur  in  the  mucous  membrane,  deep 
in  the  wall  of  the  intestine,  and  in 
the  membrane  which  supports  it.  The 
lesions  in  the  mucous  membrane  are 
often  ulcerated,  while  the  deeper  ones 
frequently  open  into  the  Intestinal 
canal  through  short  channels  and  dis- 
charge enormous  numbers  of  tubercle 
bacilli.  The  nodules  ordinarily  range 
in  size  from  a  pihhead  to  a  pea,  but 
may  grow  to  an  inch  in  diameter. 
They  are  firm  to  the  touch  and  gray- 
ish white  or  yellowish  in  color. 

Tuberculous  changes  are  observed  ir- 
regularly in  the  lungs,  bones,  and 
Joints,  i)eritoneum,  kidneys,  ovaries, 
and  other  organs  or  parts.  Usually 
one  or  more  of  the  organs  mentioned 
show  lesions  in  individual  cases,  and 
each  is  affected  in  from  10  to  30  per 
cent  of  all  cases.  The  tubercles  are 
similar  to  those  previously  described. 
They  tend  to  remain  isolated  and  are 
easily  separated  from  the  tissues. 
Bone  lesions  are  found  principally  at 


the  Joints,  lliese  show  sweiUns.  ero- 
sions, and  accumulation  of  cheesy 
materiaL 

Avian  tubercles  when  cut  op«i  pre- 
sent a  solid,  grayish,  glistening  in- 
terior which  in  the  larger  cHies  exhibit 
yellowish  centers  or  a  number  of 
yellowish  points^  Thoee  of  more  ad- 
vanced growth  show  extensive  yrflow- 
ish,  cheesy,  or  crumbly  masses  in  tli^ 
interior  but  do  not  develop  into  the 
gritty  state  familiar  in  mammaUan 
tuberculosis. 

TELLING    TUBERCULOSIS    FROM   OTHER 
DISEASES 

The  diseases  which  may  be  confused 
with  tuberculosis  of  birds  by  simi- 
larity of  lesions  are:  Tumors  or  can- 
cers of  the  abdcmiinal  organs,  tape- 
worm nodules  in  the  intestine,  fun- 
gous condition  of  the  lungs,  blaclchead 
of  turkeys,  blood  poisoning  which  pro- 
duces an  enlarged,  spotted  liver  or 
gouty  swelling  of  the  Joints:  These 
diseases  will  not  be  considered  in  de- 
tail here,  since  they  are  described  in 
Farmers*  Bulletin  1662,  a  copy  of 
which  may  be  had  on  request.  In 
general  it  may  be  said  that  the  promi- 
nent lesions  of  the  conditions  men- 
tioned are  usually  limited  to  certain 
specific  organs  instead  of  being  spread 
to  the  variety  of  organs  attacked  in 
tuberculosis. 

Tumors  may  be  found  in  varioiis 
parts  of  the  body  but  are  usually  few 
in  number  and  considerably  larger 
than  tuberculosis  nodules.  They  gen- 
erally contain  blood  vessels,  while 
tuberculous  growths  are  free  from 
them.  Tumors  often  degenerate  and 
present  dead,  bloody  areas. 

Tapeworm  nodules  are  conflined  to 
the  intestinal  wall  and,  as  the  de- 
scription '  indicates,  are  caused  by 
tapeworms  in  the  intestine. 

Nodules  of  fungous  origin  are  found 
in  the  lungs  and  air  sacs  and  only 
occasionally  spread  to  other  organs 
by  immediate  contact.  They  are 
caused  by  certain  molds  and  often  are 
associated  with  a  greenish  sTrowth  in 
the  air  passages. 

In  blackhead  of  turkeys  the  liver 
and  the  ceca,  or  blind  pouches  <rf  the 
intestine,  are  affected.  The  liver 
lesions  are  yellowish  or  greenish  in 
color,  but  do  not  show  the  diarae- 
terlstic  tubercle  formation  ot  tubercu- 
losis. 

Blood-poisoning  diseases  may  pro- 
duce yellow,  decaying  areas  in  tlie 
liver   and'  spleen,    accmupanied .  with 
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nlargements  of  these 
irgans.  There  is,  how- 
A'er,  no  nodular  forma- 
ion;  the  Intestine  is 
isnally  inflamed,  and 
he  heart  may  show 
lemorrhages  on  its  wall. 

In  gont  the  joints  may 
ye  swollen  with  pro- 
lonnced  lameness  bnt 
vithout  internal  lesions 
-esembling  tuberculosis. 

A  definite  diagnosis 
nay  be  had  in  all  cases 
>y  microscopic  examina- 
:ion  of  the  disease  proc- 
esses. Avian  tubercles 
contain  extremely  nu- 
nerous  tuberculosis  or- 
ganisms which  are  read- 
ly  seen  in  a  laboratory 
examination. 

TESTING  FOWLS  FOR 
TUBERCULOSIS 


Diagnosing  tuberculo- 
sis in  living  fowls  is 
possible  by  means  of  the 
intradermic  tuberculin 
test  The  test  fluid 
used  is  prepared  from 
bouillon  in  which  avian- 
tubercle  bacilli  have 
^rown  for  several  weeks. 
The  fluid  must  be  in- 
jected, by  means  of  a 
small-  caliber  syringe 
with  a  26  or  27  gage 
needle,  into  the  deeper 
layer  of  the  skin  of  the 
wattle  or  comb.  It  is 
preferable  to  inject  both 
wattle  and  comb  for 
greater  accuracy.  Slight- 
ly less  than  one  drop, 
about  one-twentieth  of 
a  cubic  centimeter,  is 
forced  into  the  skin  Just 
beneath  the  surface, 
and  not  deep  enough  to 
penetrate  the  skin  or 
enter  the  underlying 
connective  tissue  of  the 
wattie  or  comb.  Only 
one  wattie  is  injected, 
the  other  being  left  for 
comparison.  At  the  end 
of  48  hours  following 
injection,  a  swelling  in 
the  wattle  or  comb  indi- 
cates a  positive  reaction 
and  the  presence  of  tu- 
berculosis in  the  fowl. 
A  high  percentage  of  tu- 


FiGDBB  3. — Internal  organs  of  fowl,  showing  typical  tuber- 
culosis lesions  of  (a)  liver,  (5)  intestine,  (c)  gizzard, 
and  (d)  heart 
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berculous  fowls  in  a  flock  may  be  de- 
tec-ted  by  this  test,  which  should  be 
applied  by  a  qualified  veterinarian. 

PREVENTION  AND  ERADICATION 

Medical  treatment  of  tuberculosis  in 
fowls  is  futile;  hence  measures  for 
combating  the  disease  must  l)e  of  a 
preventive  nature.  The  most  thorough 
and  therefore  most  desirable  method 
of  eradication  is  to  slaughter  the  en- 
tire flock  when  indications  point  to  the 
extensive  presence  of  the  disease 
throughout  th€r  flock.  Fowls .  in  good 
flesh,  showing  no  lesions  or  slight  ones, 
may  be  used  for  food.  Those  badl>' 
diseased  and  all  visceral  organs  should 
be  destroyed. 

The  chicken  houses,  inclosed  runs, 
and  all  eating,  drinking,  and  other 
utensils  should  be  thoroughly  cleaned 
and  disinfect>rt  with  a  strong  solution 
of  such  germicides  as  carbolic  acid, 
cresol,  bichloride  of  mercury,  formal- 
dehyde, or  any  of  the  recognized  coal- 
tar  preparations  or  dips.  Carbolic 
acid  may  be  used  in  5  per  cent  solution, 
compound  cresol  In  3  per  cent  solu- 
tion, bichloride  of  mercury  in  a  solu- 
tion of  1  part  to  500  parts  of  water, 
and  formaldehyde  in  the  proportion 
of  1  part  of  commercial  formalin  to 
10  parts  of  water. 

In  disinfecting  houses  or  yards 
merely  sprinkling  tlie  germicide  here 
and  there^  is  of  little  value,  Tlie 
liquids  should  be  sprayed  or  otherwise 
applied  In  a  thorough  manner,  so  that 
the  area  to  be  disinfected  is  well 
soaked  and  this  done  only  after  the 
most  thorough  cleaning.  After  disin- 
fection the  premises  should  be  kept 
free  of  fowls  for  several  months,  or  a 
year  if  possible,  so  that  any  germs  not 
reached  by  the  disinfectant  may  die. 
It  is  advisable  to  place  new  stock  on 
ground  which  has  not  been  occupied  by 
poultry  for  a  year  or  more.  The  sun's 
rays  will  destroy  organisms  exposed 
to  them  in  a  short  time,  and  by  this 
means  fields  and  yards  are  disinfected 
to  a  large  extent.  There  are  many 
dark  or  covered  places  not  reached  by 
the  direct  rays  of  the  sun,  however, 
and  in  such  spots  the  germs  of  tubercu- 
losis may  survive  for  several  months. 

It  is  highly  imi>ortant  in  restocking 
to  obtain  fowls  from  flocks  which  have 


shown  no  evidence  of  the  presence  of 
an  Infectious  disease  for  at  least  & 
year.  Also,  as  a  general  iwindpJe 
when  introducing  fowls  into  a  healtliy 
flock,  the  new  birds  should  be  quar- 
antined for  from  10  days  to  a  month 
in  order  to  give  time  for  the  devel*^ 
ment  of  symptoms  of  any  of  the  more 
acute  diseases  which  may  be  carried. 

When  the  breeding  value  of  the 
fowls  makes  it  undesirable  to  dispocie 
of  the  entire  flock  by  slaughter,  tuber- 
culosis may  be  controlled  and  cren 
totaliy  eradicated  by  supplementing 
the  culling  measures  with  the  tuber- 
culin test  and  sanitation.  As  has  been 
stated,  the  disease  develops  very 
slowly  and  for  that  reason  It  is  advis- 
able to  dLspose  of  all  birds  when  they 
reach  the  age  of  1%  years,  or  at  the 
end  of  the  flrst  laying  i>eriod.  From 
an  economic  standpoint  also  this  Is 
sound  policy,  as  the  egg  yield  decreajses 
after  the  flrst  year  of  laying.  Younger 
birds  should  be  disposed  of  wheneTcr 
they  appear  to  be  abnormaL  This 
procedure  alone  will  greatly  assist  in 
holding  tuberculosis  in  check.  The 
house,  yard,  and  equipment  Aould 
be  thoroughly  cleaned  and  disin- 
fected and  the  flock  moved  to  new 
quarters. 

Diseased  carcasses  should  never  be 
thrown  where  chickens  can  pick  at 
them,  as  there  is  much  greater  danger 
of  severe  Infection  from  eating  the 
tuberculous  organs  of  a  dead  fowl  than 
from  other  sources.  All  carcasses* 
should  be  burned  or  buried  deep  and 
not  thrown  to  hogs,  as  those  animals 
are  very  susceptible  to  fowl  tuberto- 
losls.  A  considerable  percentage  of 
the  swine  found  to  have  tuberculosis 
appear  to  have  contracted  the  disease 
from  poultry. 

Since  rats  and  mice  may  contract 
avian  tuberculosis  they  may  have  an 
influence  on  the  spread  of  infection 
caused  by  fowls  eating  the  carcasses 
of  rats  dead  of  the  disease.  The  de- 
struction of  rats  and  mice  guaT<b 
against  this  avenue  of  infection. 

The  imiwrtance  of  fowl  tuberculosis 
in  connection  with  the  poultry  and 
swine  industries  makes  It  advisable  to 
consult  frequently  a  local  veterinarian 
or  the  livestock  sanitary  oflScials  of  the 
State  in  which  the  flock  belongs. 


D.  8.  aOVERNMENT  PRINTING  OFFICE  i  ItSI 


For  sale  by  the  Superintendent  of  Documents,  Washington,  D.  C.     -     -     -     -»     Price  5  c«tf 

Digitized  by  VjOOQIC 


INDEX. 


Farmers* 
Bulletin  No. 

Accounting,  tiurm,  aid  of  farm  inventoiy 1182 

Acidity,  cneeee,  testing 1191 

Agateware,  cleaning,  directions 1180 

A^e,  sheep,  determining  by  teeth 1199 

Air,  hot,  pipes  and  ducts,  insulation 1194 

Alfalfa- 
injury  by  weevil,  prevention  by  spraying 1185 

8|>raying  equipment,  capacity  and  description  of  jMurts 1185 

use  as  temporary  pasture  for  sheep 1181  7 

weevil,  spraying  for,  bulletin  by  Geo.  I.  Beeves,  T.  B.  Cham- 

berlin  and  K.  M.  Pack 1185 

Alkali  bug.    See  Leaf-beetle,  beet. 

Alkalis,  use  in  house  cleaning 1180 

Altemaria  sp.  cause  of  leaf  bnght  of  cotton 1187 

Aluminum,  cleaning,  directions 1180 

Ammonia,  use  in  house  cleaning 1180 

Anthony,  G.  A...F.  G.  Ashbbook^  and  Franz  P.  Lund,  bulletin  on 

*'Pork  on  the  mrm:  Killing,  curing,  and  canning'* 1186 

Anthracnose,  cotton,  description,  cause,  and  control 1187 

Ants,  control  in  homes : 1180 

Apple  boxes,  standard  size  recommendation 1196 

Appraising,  faurm  resources  for  inventory 1182 

Arsenic,  use  in  control  of  silverfish,  formula 1180 

Ash^ 

spacing  in  forest  planting,  and  seed  per  acre 1177 

species,  growth  in  different  regions,  rate 1177 

AsHBROOK,  F.  G.,  G.  A.  Anthony,  and  Franz  P.  Lund,  bulletin  on 

'*Pork  on  the  farm:  Killing,  curing,  and  canning" 1186 

Asparagus,  crates  and  boxes,  types  iised  in  different  localities 1196 

Asphalt — 

mixtures,  use  in  filling  tree  cavities 1178 

use  in  tree  surgery,  details  and  methods 1187| 

Asphaltum.    See  Asphalt. 

Avian  tuberculosis.    See  Tuberculosis,  fowl. 

Bacilli,  tubercle,  of  fowls,  spread,  and  animals  susceptible  to 1200 

Baeillia — 

carotovoruSf  cause  of  soft  rot  of  spinach 1189 

tuberculosis  aviumy  cause  of  tuberculosis  of  chickens ]  200 

Bacterium  malvacearum^  cause  of  bacterial  blight  of  cotton 1187 

Ball,  J.  S.,  bulletin  on  ** Farm  inventories '* 1182 

Barium  carbonate,  use  in  control  of  rats  and  mice 1180 

Barley,  use  as  temporary  pasture  for  sheep 1181 

Barrel,  standard,  measurement,  and  enforcement  of  law 1196 

Baskets— 

Climax,  standard  measurement  and  enforcement  of  law 1196 

grape,  standard  measurement  and  enforcement  of  law 1196 

standardization  need 1196 

BasBwood — 

growth  in  different  regions,  rate 1177 

spacing  in  forest  planting 1177 

Bath-brick,  use  in  house  cleaning 1180 

Bathrooms,  cleaning  directions 1180 

Bean,  mesquite,  value,  note 1197 

Bedbugs,  control,  directions.... 1180 

Bedell,  G.  H.,  bulletin  on  **Sheep  judging" 1199 

86326—22 2  '  I 


Page. 

3-4,23 

10 

20 

11-22 

18 

3-7 

9-20 

,11,13,17 

1-20 

8,18 

30 

19 

8 

1-44 

14-16 

27 

21 

19-20 

29 

22 
24 

1-44 
21-23 

20-23 
9,10, 
20-25 


4-5,11 

9 

3 

21 

1-31 

29 

7,11,12 

6,7 

6,7 

6,7 

13-18 

24 

22 

9,19 

21-22 

3 

27 
1-23 


Digiti 


zed  by  Google 


2  farmers'  bulletins  NOS.  U76-1200. 

Farmers' 
Bee,  queen —  BuDeUnNo.       Pi|»- 

clipping  wings 1196  2 

management  in  natural  and  artificial  swaraung 119^|  ^TS 

Beech,  spacing  in  forest  planting,  and  seed  per  acre 1177  22 

Beekeeping,  swarm  control,  bulletin  by  Geo.  S.  Demuth 1198  1-17 

Bees— 

afterswarms,  prevention 1198  25-28 

brood  rearing,  effect  on  swarming 1198|  30^ 

distribution  through  hives  to  avoid  congestion 1198  1^-19, 46 

hiving,  directions 1198  23-25 

queen  cells,  management  in  swarming 1198|  oo  oT^ 

races,  tendency  to  swarming 1198  7,45 

swarmii^ — 

artificial,  directions  for  beekeepers 1198  34-43 

causes  and  prevention 1198  19-45 

tendency,  factors  influencing : 1198  6-19 

young,  relation  to  swarming ^ 1198|  44^ 

Beet,  leaf  beetle  and  its  control,  bulletin  by  F.  H.  Chittenden 1193  1-8 

Beetle- 
leaf.    See  Leaf  beetle, 
pine,  southern — 

control  cost 1188  7-8, 12 

description,  life  history,  evidences  and  control 1188  S-5, 10-12 

habits  and  control ! 1188  1-15 

Beetles,  mesquite  borer,  description  and  habits 1197  5-9 

Beets,  sugar,  injury  by  leaf  beetle .• 1193  3,5 

Beltsville  Experiment  Farm,  temporary  pastures  for  sheep 1181  5-14 

Benzine,  use  in  house-cleaning  precautions 1180  8, 27 

Berrv  boxes,  measurement,  standard 1196  7 

Birch,  spacing  in  forest  pUknting  and  seed  per  acre 1177  22 

Birds,  infection  with  tuberculosis,  means 1200  3 

Blackhead,  turkey,  lesions,  distinction  from  tub^culosis 1200  9 

Blight,  bacterial,  of  cotton,  description,  cause  and  control 1187  17-21 

Blood-poisoning  diseases,  fowls,  distinction  from  tuberculosis 1200  9 

Boll  rot— 

diplodia,  cause,  description,  and  control 1187  32 

fusarium,  cause  and  description 1187  32 

Boll-shedding,  cotton  disease,  description,  cause  and  control 1187  21-23 

Bologna  sausage,  recipes 1186  20-40 

Bolting,  tree  cavities,  directions 1178  15-17 

Bookbinding,  leather  for,  requirements  and  care 1183  17-18 

Boots,  selection,  care,  and  waterproofing 1183  5-12 

Borer — 

flat-headed,  mesquite^  description,  life  history  and  control 1197  9, 10, 12 

round-headed,  mesquite,  description,  life  history  and  control . . .    1197  8, 10, 12 
Borers — 
injury — 

to  mesquite  cord  wood  and  poets,  protection  from,  bulletin 

by  F .  C .  Craighead  and  George  Hof er 1197  1-12 

to  trees  in  farm  woods 1177  15-16 

powder-post,  description,  life  history  and  control 1197  8-9, 10, 12 

^o^^^M  6{M«ta7ui,  fungous  disease  of  beet  leaf-beetle 1193  8 

Boxes,  standardization  need 1196  19-34 

Brains,  pork,  canning  directions 1186  39 

Bran,  feed  use,  comparison  with  cottonseed  meal 1179  17 

Branches,  tree,  cutting  directions 1178  6-11 

Brass,  cleaning  directions 1180  18 

Breads,  rice,  recipes 1195  16-17 

Breeding — 

com,  for  disease  resistance 1176  30 

cotton  for  wilt-resistant  varieties 1187  5-8 


Digiti 


zed  by  Google 


INDBX.  8 

Fanners' 
Brewers* —  Bollatin  No.        Page. 

grains,  feed  value,  comparison  with  cottonseed  meal 1179  16 

rice,  food  value  and  uses 1195  7 

Bronze,  cleaning  directions 1180  18 

Brood-combs,  foundations,  relation  to  swarming,  etc 1198  7-9 

Brooms,  house-cleaning,  description  and  care 1180  5, 9 

Brushes,  house-cleaning,  descnption  and  care 1180  5, 9-10 

Buckets,  use  in  house  cleaning 1180  7 

Buildings — 

community — 

State  laws  governing : 1192  28-39 

upkeep  financing 1192  11-12 

erection  by  community  endeavor,  financing,  upkeep,  and  control.  1192|  ii  {5 

farm,  valuation  for  farm  inventory 1182  12-14,21 

rural  community — 

financing  methods 1192  S-12 

organization,  bulletin  by  W.  C.  Nason 1192  1-42 

soldiers'  memorial.  State  laws 1192|  31  ^34  og 

Bulls,  feeding  on  cottonseed  products,  caution 1179  12 

Bushel,  weights,  of  farm  products 1182  30 

Butchering,  hogs,  on  the  farm,  directions 1186  5-9 

Cabbage,  crates,  t3rpe6  used  in  different  localities 1196  23-24 

Oalifomia — 

Napa,  Mt.  George  Farm  Center  building,  details 1192  5, 6, 7, 9 

spinach,  growing  and  car-lot  shipments 1189  3 

Calling,  mat^^s  for  window  and  door  frames 1194  17 

Calves,  injury  by  cottonseed  meal  rations 1179  2. 11. 12 

Cambium,  tree,  description  and  functions 1178  4-5 

Canada,  Ontario,  law  on  commimit)r  centers 1192  37-38 

Canner,  steam-pre66ure«  use  in  canning  pork 1186  28-29 

Canning,  pork  and  pork  products,  directions  and  recipes 1186  28-44 

Cantaloupes,  crates,  types  used  in  different  localities,  suggested  sizes.  1196  25 

Carbon  bisulphid,  use  against  household  pests 1180  27,29 

Carpet- 
beaters,  description  and  use 4.  1180  7 

beetles,  control,  directions 1180  27-28 

sweepers,  description  and  care 1180  7,9 

Cattle- 
breeding,  feeding  on  cottonseed  products,  rations 1179  11 

fattening,  cottonseed  products,  suggested  rations 1179  2, 9-10 

feeding,  silage  and  cottonseed  meal,  results 1179  9-10 

CauHfiower,  crates,  types  used  in  different  localities 1196  26 

Cedar,  species,  growtii  in  different  regions, rate...: 1177  24 

Ceilings,  cleaning  directions 1180  11-12 

Celery,  crates  and  boxes,  types  used  in  different  localities 1196  26-27 

Cement,  use  in  filling  tree  cavities,  directions  and  precautions 1178    17-19, 27 

C^oo«pora  ^os^ptum,  cause  of  leaf-spot  of  cotton 1187  30 

Chambbrun,  T.  R.,  Gbo.  I.  Rbevbs,  and  E.  M.  Pack,  bulletin  on 

** Spraying  for  alfalfa  weevil" 1185  1-20 

Chcooo 

acidity  testing 1191  10 

American — 

description  and  food  value 1191  2 

making  on  farm,  bulletin  by  C.  M.  Gere 1191  1-19 

color,  use  and  precautions 1191  5-6 

covering  with  cheesecloth 1191  14-15 

curing — 

and  parafiining 1191  16-17 

conditions  andf  requirements 1191  17 

diessing,  directions 1191  15-16 

hoops,  description  and  use 1191  13-16 
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conditions  favorable 1191  4 

details,  summary 1191  17-lS 

hand-stirred  process,  time  regiiired 1191  3 

on  the  farm,  publications  of  Department,  list 1191  19 

use  with  rice 1195  12,18 

vat,  description  and  use 1191  5 

yield  from  100  pounds  of  milk 1191  4 

Cherries,  boxes,  varying  sizes  used 1196  28 

Chestnut — 

growth  in  different  re^ons,  rate 1177  24 

spacing  in  forest  planting,  and  seed  per  acre 1177  22 

Chicken  houses,  disinfection  to  control  tuberculosis 1200  9,10 

Chickens — 

dead  of  tuberculosis,  post-mortem  appearance 1200  7-8 

diseases  resembling  tuberculosis,  distinctive  features 1200  8-9 

protection  against  tuberculosis 1200  9-11 

testing  for  tuberculosis 1200  9 

tuberculosis — 

cause,  symptoms,  and  prevention 1200  1-11 

post-mortem  appearance  of  organs 1200  6-8 

Chimney,  flues,  shf^es  and  sizes  for  residences 1194  4-5 

Chimneys,  ventilating,  description  and  operation 1194  27 

China,  nee  crop,  importance 1195  3 

Chinaware,  cleaning  directions 1180  16 

Chinese,  use  of  ginseng 1184    12,  lS-15 

CnrrTENDEN,  F.  H.,  bulletinon  "Thebeetleaf  beetle  and  its  contior*  1193  1-8 

Chops,  pork,  canning  directions 1186  39 

Citrus,  fruit  boxes,  types  used  in  Florida  and  California 1196  28 

Cleaning,  house,  helps  and  methods,  bulletin  by  Sarah  J.  MacLeod  1180  1-31 

Clinkers,  G^use  and  prevention  in  home  furnace 1194  12-13 

Club  members,  diiections  for  growing  acre  of  potatoes 1190  3-28 

Clubs- 
boys*  and  girls',  directions  for  growing  potatoes 1190  1-28 

community  buildings,  erection,  mpkeep,  and  control 1192  4-5, 11, 14 

CoLUNS,  J.  Franklin,  bulletin  on  '*Tree  surgery*' 1178  1-32 

Color,  cheese,  use  and  precautions 1191  5-6 

Comb,  beehive,  uses,  characteristics,  etc 1198  7-9 

Community — 

associations,  articles  of  incorporation,  constitutions,  and  by-laws .  1 192  16-28 
buildings — 

rural,  organization,  bulletin  by  W.  C.  Nason 1192  1-42 

State  laws  governing 1192  28-^ 

Containers— 

filliM  methods .• 1196  1^13 

standard,  for  fruits  and  vegetables,  bulletin  by  E.  P.  Downing. .  1196  1-34 

standardization,  need  and  progress 1196|    g_io  34 

standards,  Federal,  already  in  force 1196  6-7 

variations,  causes 1196  3-5 

Cooking,  rice,  methods  and  directions 1195  9-20 

Copper,  cleaning  directions 1180  18 

Cord  wood,  mesquite — 

piling  and  turning  in  sun  for  borer  control 1197  11-12 

protection  from  borers  (and  of  posts),  bulletin  by  F.  C.  Craighead 

and  George  Hofer 1197  1-12 

Corn- 
breeding  for  disease  resistance 1176  20 

crop,  importance  and  commercial  varieties 1176  3 

diseases,  control  by  seed  selection 1176  9-3) 

rot  diseases — 

causes,  descriptions,  and  symptoms 1176  5-9 

control,  bulletin  by  James  R.  Holbert  and  Geoige  N.  Hoffer .  1176  1-24 

loss  from 1176  3-4 

rots,  symptoms  at  various  stages  of  growth 1176  6-9 
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selection  for  control  of  rot  difieasee 1176  9^20 

shelling  and  grading 1176  19-20 

Corrosive  sublimate — 

use  against  bed  bugs 1180  27 

use  in  disinfecting  potato  seed 1190  11,12 

Cotton— 

anthracnose,  description,  cause,  and  control 1187  14-16 

bacterial  blight,  cause,  description,  and  control 1187  17-21 

boll-rots,  cause,  description,  and  control 1187  32 

boll-shedding,  description,  cause,  and  control 1187  21-23 

cultural  methods — 

to  control  boll  shedding , 1187  23 

to  control  cotton  rust 1187  25 

Dillon,  wilt-resistance 1187  6 

diseases  and  control,  bulletin  by  W.  W.  Gilbert 1187  1-32 

Dixie,  wilt-resistance 1187  6 

leaf-blight,  cause  and  description 1187  30 

leaf-spot,  cause  and  description 1187  30 

mildew,  cause  and  description 1187  30 

root-knot,  description,  cause,  and  control 1187  10-14 

rust,  description,  cause,  and  control 1187  23-25 

J       sore-skin,  description,  cause,*  and  control 1187  25-26 

Texas  root-rot,  description,  cHuse,  and  control 1187  25-26 

true  rust,  cause  and  aescription 1187  31 

varieties,  wilt-resistant,  onnnated  by  breeding 1187  5-7 

wilt  description,  cause,  and  control 1187  3-9 

Cottonseed — 

cake,  composition 1179  4 

composition 1179  4 

hulls,  composition 1179  4 

meal,  composition 1179  4 

products — 

composition,  grades,  and  daases 1179  3-6 

feed,  poisonous  effects 1179  6 

feeding  to  live  stock,  bulletin  by  E.  W.  Sheets  and  E.  H. 

Thompson 1179  1-18 

from  1  ton  of  cottonseed,  quantities 1179  4 

supplement  to  pasture,  teeding  value 1179  17 

Cottonwooa,  growth  in  different  regions,  rate 1177  *  24 

Cottonwoods,  spacing  in  forest  planting 1177  22 

Cowpeas,  use  as  temporary  pastures  for  sheep 1181  7, 9, 13, 16 

(  2  11—12 

Cows  dairy,  feeding  on  cottonseed  products,  rations  and  results 1179<  ^   16-17 

Craighead,  F.  C,  saxd  Gborob  Hovbr,  bulletin  on  "Protection  of 

mesquite  cordwood  and  posts  from  borers'' 1197  1-12 

Cranberries,  boxes,  standards  for  New  Jersey,  Massachusetts,  and 

New  York 1196  29 

Crates,  standardization  need 1196  19-34 

Creeota,  use  in  sterilizing  tree  wounds 1178  9,24 

Oops — 

root-knot  disease,  lists  of  susceptible  and  immune 1187  11 

rotation — 

for  control  of  cotton  diseases 1187/  ^^\9  ^32 

for  sheep,  and  grazing  aff(»rded,  Beltsville  sheep  farm 1181  13 

Curd,  cheese — 

cutting  directions 1191  7 

heating,  stirring,  and  testing  for  firmness  and  acidity 1191  8-11 

straining,  saltii^,  and  pressmg 1191  11-13 

Curing — 

agents  and  formulas 1186    15, 16, 17 

cheese,  directions 1191  16, 17 

pork,  directions  and  formulas 1186  15-18 

Curry  sauce,  recipe 1195  14 
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bald,  spacing  in  forest  plan  ting 1177  22 

growth  in  different  regions,  rate 1177  24 

Dampers,  furnace,  description  and  operation 1194  7-9 

Daniels,  A.M.,  bulletin  on  * '  Operating  a  home  heating  plant " 1194  1-28 

Dehuth,  Geo.  S.,  bulletin  on  "Swarm  control " 1198  1-47 

Dendroctonus  frontalis.    See  Beetle,  pine,  Southern. 

Desserts,  rice,  recipes 1196  19 

Diplodia  gossypina^  cause  of  diplodia  boll-rot 1187  32 

Diseases — 

com,  control  by  seed  selection 1176  9-20 

potato,  nature  of  injury,  and  control 1190  20 

Disinfection,  chicken  houses  and  yards 1200  9-10 

Dogs,  injury  to  sheep,  and  control 1181  16 

Doors,  leakage  of  air,  control  methods,  relation  to  heating  houses 1194  15-19 

DowNiNO.  £.  P.,  buDetin  on  "Standard  containers  for  fndts  and 

v^tablee" 1196  l-«4 

Drainage,  ginseng  beds 1184  10 

Drying — 

ginseng  roots,  directions 1184  11 

shoes  and  boots,  directions 1183  8 

Dusters,  description,  use  and  care t 1180  6,11 

Dustpan,  description  and  use 1180  6 

Dwelling,  cleaning— 

helps  for 1180  3-«) 

of  insect  pests,  conveniences,  etc.,  publications  of  Depart- 
ment, list 1180  31 

Ear  rot,  com,  and  stalk  rot  and  root  rot,  control,  buDetin  by  James 

R.  HolbertandGeoigeN.  Hoffer 1176  1-24 

Eelworms — 

cause  of  cotton  root-knot 1187  13 

potato,  prevention 1190  22 

Electrolysis,  use  in  silver  cleaning,  directions 1180  18 

Ehn— 

growth  in  differrait  regions,  rate 1177  24 

spacing  in  forest  planting,  and  seed  per  acre 1177  22 

Enameled  ware,  cleaning  and  care,  directions 1180  20 

Entertainments,  source  of  funds  for  community  buildings 1192  7-8, 10 

Erosion,  soil,  prevention  by  tree  pluiting 1177  ^^,20 

Ewes,  grazing  on  temporary  pastures 118l| 

See  aUo  Sheep. 

Exports,  ginseng,  1900-1919  and  1860-1919 1184  13,14 

Farm- 
cheese  making,  American  type,  bulletin  by  G.  M.  Gere 1191  1-19 

inventories,  bulletin  by  J.  S.  Ball 1182  1-31 

produce,  listing  for  inventory 1182  17-lS 

resoiirces,  classifying,  listing  and  appraising 1182  9-20 

woods,  care  and  improvement,  bulletin  by  0.  R.  TiUotaon 1177  1-27 

Farmers,  butchering  hogs,  and  curing  and  canning  pork,  directions 

for 7^..?. 7! 1186  3-44 

Farming — 

accounting,  aid  of  bum  inventory 1182  3-4,23 

machinery  and  tools,  listing  for  farm  Inventory,  and  value  losses  1182|  ^  ^J 

Feed,  cottonseed  products— 

for  live  stock,  bulletin  by  E.  W.  Sheets,  and  E.  H.  Thompecm . .  1179  1-31 

value,  composition  and  grades t 1179  3-6 

Feeding,  live  stock,  cottonseed  products,  bulletin  by  £.  W.  Sheets 

and  E.  H.  Thompson : 1179  1-18 

Fence  post.  "Illinois,"  description 1181  11-12 

Fencing,  sheep  pastures 1181  11-12 


4,6-11, 
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Fertilizer,  potato,  directions,  choice  and  application 1190 

Fertilizers,  ginseng 1184 

Fir— 

balBam,  growth  in  different  regions,  rate 1177 

spacing  in  forest  planting,  and  seed  quantity  per  acre 1177 

Fire- 
control  in  farm  woods 1177 

losses,  adjustment,  value  of  farm  inventory 1182 

Flea  beetle,  potato,  control 1190 

Fleas,  control,  directions 1180 

Fleece,  sheep,  examination  in  judging  animals,  directions 1199 

Flies,  control  in  houses,  directions 1180 

Floor- 
coverings,  cleaning,  direotions 1180 

wax,  formulas  and  use .- 1180 

Floors- 
cleaning  and  polishing 1180 

leaky,  cause  of  waste  of  heat,  prevention 1194 

Flues-;- 

chimnejr,  shapes  and  sizes  for  residences 1194 

ventilation,  desscription  and  operation 1194 

Food- 
rice,  uses  and  value 1195 

value  of  rice,  polished  and  unpolished 1195 

Foods,  preparation  in  the  home,  publications  of  Department,  list. . .  1195 

Forage,  rotations  in  different  sections 1181 

Formaldehyde^  use  against  flies.... 1180 

Formalin,  use  in  disinfecting  potato  seed 1190 

Fowls,  tuberculosis  of,  bulletin  by  Bernard  A.  Gallagher 1200 

See  aUo  Chickens. 
Fret,  H.  W.,  F.  P.  Vbitch,  and  H.  P.  Holman,  bulletin  on  "The 

care  of  leather  " '. 1183 

Fruits- 
containers  for,  standard,  and  for  v^etablee,  bulletin  by  £.  P. 

Downing ^ 1196 

selling  by  weight,  comparison  with  selling  by  measure 1196 

See  also  Apple;  Citrus;  reaches;  Pears. 
Fuel- 
selection  for  home  heating 1194 

smoking,  for  meat 1186 

Furnace — 

home  heating  plant,  operation,  fuel,  etc 1194 

management  of  fuel  and  regulation  of  fire 1194 

Furniture — 

cleaning  directions 1180 

polish,  formulas  and  use 1180 

Fuaarium  vasinfectum,  cause  of  cotton  wilt 1187 

GAIJJV.GHBR,  Bernard  A.,  bulletin  on  "Tuberculosis  of  fowls" 1200 

Gasoline,  use  in  house  cleaning,  precautions 1180 

Gere,  C.  M.,  bulletin  on  "Making  American  cheese  on  the  farm" . .  1191 

Germination,  com  seed,  detection  of  disease 1176 

Crerminators,  seed,  descriptions  and  use 1176 

Gibberella  saubinetti,  cause  of  wheat  scab 1176 

Gilbert,  W.  W.,  bulletin  on  "Cotton  diseases  and  their  control" . . .  1187 
Ginseng- 
American,  description 1184 

culture,  bulletin  by.  W.  W.  Stockberger 1184 

description  and  varieties 1184 

digging  and  drying  of  roots 1184 

diseases,  control 1184 

fertilizers 1184 

forest  planting,  directions 1184 

growing,  planting,  shading,  fertilizing,  etc 1184 
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history,  magnitude  and  outlook 1184  2-S 

ou  tloolc 1184  14-15 

seeds,  description  and  price 1184  5, 6 

shading,  drainage,  and  protection 1184  7-11 

yield  and  value,  and  exports,  1900-1919,  and  1860-1919 1184  13. 14 

Glass  jars,  pork  canning,  directions 1186  35-36 

Glassware,  cleaning  directions 1180  17 

Glomerella  gossypii,  cause  of  cotton  anthracnose 1187  16 

"Going  light."    See  Tuberculosis,  fowls. 

Gout,  fowls,  distinction  from  tuberculosis 1200  9 

Grades,  rice,  relation  to  food  value 1195  6-7 

Grading,  potatoes 1190  24-25 

Grain.    See  Barley;  Com;  Oats;  Wheat. 

Grapes,  boxes  and  crates,  types  used  in  different  localities 1196  29-30 

Gullies,  prevention  by  tree  planting 1177  2D 

Gum,  rea,  spacing  in  forest  planting 1177  22 

Guying,  limbs  of  trees,  directions 1178  25-27 

Ham,  cooking  directions 1186  26 

Hampers,  sizes  recommended  by  Bureau  of  Markets 1106  14-16 

Harness — 

cleaning  and  oiling 1183  14 

selection  and  care,  directions 1183  12-15 

Harvesting — 

l)otato,  and  wading,  methods )  190  23-25 

spinach,  memods 1 189  3-6 

Haystack?,  measiuement  rule 11*^  29 

Headcheese,  recipes 1186  21, 40 

Heater,  type  for  home,  selection,  and  operation 1194  5-13 

Heating- 
house  requirements 1194  3-13 

plant,  home — 

operation,  bulletin  by  A.  M.  Daniels 1194  1-28 

selection,  installation  and  equipment 11 94  5-6 

plants,  relation  to  weather- tight  construction  of  house 1194  13-19 

Heels,  shoe,  requirements  for  health  and  comfort 1183  5-6 

Hemlock,  growth  in  different  regions,  rate 1177  24 

Heredity,  bee,  relation  to  s^varming  tendency 1198  7, 45 

Heterodcra  radidcola^  eel  worm  causing  root-knot  of  cotton 1187  13 

Hickory — 

growth  in  different  regions,  rate 1177  25 

spacing  in  forest  planting,  and  seed  quantity  per  acre 1177  22 

Bippodarma  spp. ,  enemies  of  beet  leaf-beetle 1193  8 

Hives,  bee- 
conditions,  relation  to  swarming  tendency 1198<  ~    '  ^ 

ventilation  and  shade,  necessity 1198  9-11 

Hiving,  bees,  directions 1198  23-25 

HoFER,  George,  and  F.  C.  Craighead,  bulletin  on  "Protection  of 

mesquite  cord  wood  and  posts  from  borers" 1197  1-12 

Hopper,  George  N.,  and  Jambs  K.  Holbrrt,  bulletin  on"  Control 

.  of  the  root,  stalk  and  a  rot  disease  of  com  " 1176  1-24 

Hog- 
cleaning,  scalding,  and  scraping,  directions 1186  6-6 

cutting  up  carcass,  directions 1186  8-12 

•Hogs- 
feeding  on  cottonseed  products,  danger  of  poisoning 1179  2, 6,  IS 

killing  and  dressing  on  farm,  directions 1186  b-9 

selection  for  butchering,  and  treatment 1186  3-4 

susceptibility  to  avian  tuberculosis,  and  means  of  spread 1200  11 

HoLBERT,  James  R.,  and  George  N.  Hopper,  bulletin  on  "Control 

of  the  root,  stalk,  and  ear  rot  diseases  of  com'' 1176  1-24 

Holman,  H.  B.,  F.  p.  Veitch,  and  R.  W.  Frey,  bulletin  on  "The 

care  of  leather" 1183  1-16 
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heating  plant,  operation,  bulletin  by  A.  M.  Daniels 1194 

temperature — 

control  in  operation  of  heating  plant 1194 

relation  to  humidity,  discuesion,  etc 1194 

requirements  and  control 1194 

Honey  flow,  relation  to  swarming 1198| 

Hoops,  cheese,  description  and  use 1191 

Hopkins,  A.  D.,  bulletin  on  "The  Southern  pine  beetle:  A  menace 

to  the  pine  timber  of  the  Southern  States" 1188 

Horses,  feeding  on  cottonseed  products,  danger  of  poisoning 1179 

House,  cleaning — 

implements,  description  and  care  of 1180 

made  easier,  bulletin  by  Sarah  J.  MacLeod 1180 

materials,  description,  formulas,  etc ' 1180 

household  pests,  control — 

directions 1180 

house  cleaning,  etc.,  publications  of  Department,  list 1180 

Houses — 

heating  requirements 1194 

weather-tight  construction,  relation  to  heating  plant 1 194 

Hulls,  cottonseed,  use  as  roughage  in  cattle  feeding U79 

Humidifiers,  use  in  connection  with  heaters 1194 

humidity — 

determination  in  rooms 1194 

requirements  in  heated  houses 1194 

Ice,  use  in  packing  spinach,  and  e^ect  on  keeping  quality 1189 

Illinois — 

Brimfield  commxmity  building,  financing,  details 1192 

fence  post,  description 1181 

Kenilworth,  Community  Association  organization  and  by-laws..  1192 

laws  on  community  buildings 1192 

Implements — 

farm  values,  depreciation,  estimates 1182 

house-deaning,  description  and  care 1180 

India,  rice  crop,  importance 1195 

Indians,  use  oi  wild  rice,  gathering  and  cooking 1195 

Insects — 

forest,  publications,  list 1188 

injurious  to — 

forests  and  forest  products,  publications  of  Department,  list  1188 

potatoes,  control 1190 

Inventories,  farm,  bulletin  by  J.  S.  Ball 1182 

Inventory,  farm — 

preparation  of  books 1182 

sample  for  western  New  York 1182 

Iowa,  laws  on  community  buildings,  monuments,  and  memorials. . .  1192 

Iron — 

cleaning  directions 1180 

peroxide,  use  in  house  cleaning 1180 

Japan,  rice  crop,  importance 1195 

Judging,  sheep,  bulletin  by  G.  II.  Bedell 1199 

Kansas — 

laws  on  community  builaingp 1192 

Potwin,   Comrouni'ty  Club  organization  and  by-laws 1192 

Kerosene,  use  in  house  cleaning '. 1180 

Knives,  curd,  description  and  use  in  cheese  making 1191 

Labor,  distribution,  advantage  of  sheep  fanning 1181 

Lacquered  metals,  cleaning 1180 

Ladybirds,  enemies  of  beet-leaf  beetle 1193 

Lambs,  cuts  of  meat 1199 
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Fwmers' 
Lambs —  Bulletin  No.       Pi«e. 

feeding  on  cottonseed  products,  rations,  and  results 1179  14, 17 

grazing  on  temporary  pastures 118l|  ^ii 

Lamp,  kerosene,  care  of 1180  24 

Land,  valuation  for  farm  inventory,  basis 1182  9-12,21 

Lard,  rendering  directions 1186  13-1^ 

Laws,  State,  on  community  buildings 1192  28-39 

Lead  arsenate,  use  in  spraying  alfalm 1185  19 

Leaf  beetle,  beet — 

and  control,  bxilletin  by  F.  H.  Chittenden 1193  1-8 

description,  habits  and  life  history 1193  3-8 

enemies,  control  measures,  etc 1193  8 

occurrence  in  Kocky  Mountain  States  and  nature  of  injury  to 

beets 1193  3 

Leaf  blight,  cotton,  cause  and  description 1187  30 

Leafhopper,  potato,  control ^ 1190  21 

Leaf-spot,  cotton,  cause  and  description 1187  30 

Leaks,  canning,  testing  for 1186  34 

Leather — 

bag  and  bookbinding,  requirements  and  care 1183  17-18 

care  of,  bulletin  by  F.  F.  Veitch,  H.  P.  Holman,  and  R.  W. 

Frey..^ 1183  1-18 

conservation  necessity 1183  3-4 

mildewing,  prevention 1183  18 

oiling  directiona U&{  »-^\^, 

shortage,  and  means  of  reducing  it 1183  3-4 

Lettuce,  crates  and  boxes,  types  used  in  different  localities 1196  30-31 

Limbe,  tree — 

guying  directions 1178  25-27 

removal,  directions  for  cutting  and  sterilizing  wounds 1178  6-11 

Linseed  m^,  use  in  sheep  feeding,  comparison  with  cottonseed 

meal 1179  18 

live  stock — 

classes,  rations  of  cottonseed  products 1179  8-14 

feeding  on  cottonseed  products,  bulletin  by  £.  W.  Sheets  and 

E.  H.  Thompson 1179  1-18 

poisoning  from  sprayed  alfalfa,  discussion 1185  30 

valuation  for  farm  inventory,  classes,  etc 1182    14-15,22 

See  also  Bulls;  Calves;  Cows;  Ewes;  Hogs;  Horses;  Lambs;  Mules; 
Sheep. 

Liver— 

.  complaint,  fowls.    See  Tuberculosis, 

sausage,  canning  directions 1186  42 

Locust,  black — 

growth  in  different  regions,  rate 1177  25 

spacing  in  forest  planting 1177  22 

Logging  care  in  farm  woods 1177  16-17 

Lund,  Franz  P.,  F.  G.  Ashbrook,  and  G.  A.  Anthony,  bulletin  on 

'  Tork  on  the  ^m:  Killing,  curing,  and  canning" 1186  1-44 

Lye,  use  in  house  cleaning 1180  S 

Machinery — 

driving  belts  for,  selection  and  care 1183  15-lT 

farm,  listing  for  inventory,  and  value  losses. 1182<  ^i  ^^ 

MacLeod,  Sarah  J.,  bulletin  on  *  'House  cleaning  made  easier "...  1180  1-31 

Maples — 

growth  in  different  regions,  rate 1177  25 

spacing  in  forest  planting,  and  seed  Quantity,  per  acre 1177  2J 

Markets  Bureau,  enforcement  of  Standard  Container  Act 1196  7 

Marshall,  F.  R.,  and  C.  G.  Potts,  bulletin  on  *  'Raising  sheep  on 

temporary  pastures " 1181  1-18 

Maryland,  Beltsville  Experiment  Farm,  sheep  pasturii^  experiments  1181  5-14 

Massachusetts— 

Holden,  Community  building  organization  and  by-laws 1192  17-!l 

laws  on  community  building 1192  3$ 


Digiti 


zed  by  Google 


INDEX. 


11 


Meal—  Farmers' 

cottonseed —  Bulletin  No.        Page. 

qualities  and  grades 1179  5-6 

ration  for  live  stock 1179  9-18 

linseed,  feed  for  sheep,  comparison  with  cottonseed  meal 1179  17-18 

Measures,  heaping,  common  usage 1196  8 

Meatr- 

curing  and  smoking,  directions 1186!  22-^6' 

smoked,  storage  directions 1186  26-26 

uninspected,  shippers*  certificate 1186  26-27 

Meats,  cooking  with  rice,  recipes 1195  13-15 

Merciiry,  bichlorid,  use  in  sterilizing  tree  wounds 1178  9 

Mesauite — 

Dean,  value^  note 1197  3 

characteristics,  uses  and  importance 1197  3 

cordwood  and  posts,  protection  from  borers,  bulletin  by  F.  C. 

Craighead  and  George  Hofer 1197  1-12 

timber,  importance  in  Southwest  and  injury  by  borers 1197    2-5, 7, 11 

Mice — 

control  directions 1180  29 

susceptibility  to  avian  tuberculosis,  and  means  of  spread 1200  11 

Michigan,  laws  on  community  buildings 1192  33 

MildeWj  areolate,  of  cotton,  cause  and  description 1187  30 

Mildewing,  leather,  prevention 1183  18 

Milk,  yield  of  cheese  per  100  pounds 1191  4 

Milling,  rice,  for  food,  and  value  of  by-products 1195  5-6 

Minnesota,  community  buildings,  costs  and  details 1192  8,12 

Mirrors,  cleaning  directions 1180  16 

Mississippi,  Tupelo,  clubhouse  for  girls,  details,  illustrations 1192    13, 14, 15 

Missouri,  laws  on  community  buildings 1192  38 

Mites,  enemies  of  beet  leaf  beetle 1193  8 

Moisture,  supplying  to  air  of  house,  devices 1194  24-26 

Monoxia  puncticollis.    See  Leaf-beetle,  beet. 

Mope,  house-cleaning,  description  and  care  of 1180  6,10 

Moths,  control  directions 1180  28-29 

Mulching,  ginseng,  directions 1184  9 

Mules,  feeding  on  cottonseed  products,  danger  of  poisoning 1179  2, 13 

Mutton,  cuts  of  meat,  location  on  carcass 1199  23 

Nabok.  W.  C,  bulletin  on  "The  organization  of  rural  communitv 

buildingB*' '.  1192  1-42 

Nebraska— 

Elgin.  Community  building  organization  and  by-laws 1192  21-25 

laws  on  community  buildings 1192  33 

Nectar,  evaporation  in  honeycomb 1198  16 

Nematodes,  cause  of  root-knot  of  cotton 1187  13 

New  Jersey,  laws  on  community  buildings 1192  33 

New  Mexico,  laws  on  community  buildings 1192  38 

Nickel,  cleaning  directions 1180  19 

Nodules,  tuberculous,  in  chickens,  distinction  from  other  diseases. .  1200  8-9 

North  Dakota^  laws  on  community  buildings 1192  38 

Nozzles,  alfalfa  sprayera,  description 1185  17-18 

Nursery,  stock,  for  forest  planting,  growing  and  purchasing,  cost,  etc. .  1177  23 

Nuts,  planting  in  woods  tor  reforestation,  directions 1177  23 

Oaks- 
growth  in  different  regions,  rate 1177  25-26 

spacing  in  woods,  and  seed  quantity  per  acre 1177  22 

{7  8 
11  13*16 

Oil,  cottonseed,  products  from  ton  of  cottonseed 1179  4 

Oils,  use — 

in  house  cleaning,  and  precautions 1180      8,13,15 

e  on 

on  leather,  requirements 1183<  -^^  1617 

Oklahoma,  Sooner  Community  building,  cost  and  details 1192  8, 9 
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Famuts' 
Bulletin  No.        Pap: 

OrchardB^  valuation  for  farm  inventory 1182  12 

Orient,  nee,  importance  and  usee 1195  S-4 

Oxalic  acid,  iiBe  in  house  cleaning 1180  8,18,19 

Ozonium  omnivorum,  cause  of  Texas  root-rot  of  cotton 1187  30 

Pack,  K.  M.,  Geo.  I.  Reeves  and  T.  R.  Ghamberlik,  bi^ietin  on 

** Spraying  for  the  alfalfa  weevil" 1185  1-30 

Packing,  fruit,  methods 1196  12-13 

Panax  quihquefolium.    See  Ginseng,  American. 

Paraffining,  cheese,  directions 1191  16-17 

Pasture — 

rotations  for  sheep,  advantages 1181  4-11,13, 

Id 

supplemented  with  cottonseed  cake,  feeding  value 1179  14-15, 17 

Pastures — 

sheep,  fencing 1181  11-12 

temporary — 

carrying  capacity  and  use  of  various  crops 1181  7-9 

for  sheep,  advantages 118l|  *'^'^|^ 

for  sheep  raising,  bulletin  by  F.  R.  Marshall  and  C.  G.  Potts  1181  1-18 

Peaches,  boxes,  varying  sizes 1196  32 

Pears,  boxes,  standard  size 1196  32 

Peas,  use  as  temporary  pastures  for  sheep 1181<  ^     '  ^^ 

Pennsylvania,  laws  on  community  buildings 1192  38 

Peppers,  crates,  size  recommended , 1196  32 

Ptfnuti^  6u>ctt/a^ti^,  enemy  of  beet  leaf-beetle 1193  8 

Pests,  household,  control  directions 1180  26-30 

Phosphorus,  paste,  use  against  roaches 1180  28 

Pig«^- 

feet,  pickling,  directions 1186  18 

injur^  from  cottonseed  meal 1179  6,13 

Pilau,  recipe 1195  15 

Pine- 
beetle,  southern,  habits  and  control,  bulletin  by  A.  D.  Hopkins  1188  1-15 

timber,  Southern  States,  destruction  by  beetles 1188  4, 6-7, 9 

trees — 

beetle  infestation,  evidences 1188  5, 10-11 

beetle-infested,  handling  to  control  beetle  broods,  directions  1188  11-13 

Pineapples,  crates,  types  used  in  different  localities 1196  35 

Pines — 

growth  in  different  re^ons,  rate 1177  26-27 

spacing  in  forest  planting,  and  seed  quantity  per  acre 1177  22 

Pipes,  hot-air,  insulation  for  neat  control 1194  IS 

Plumbing,  care  of  and  cleaning,  directions 1180  21-22 

Poisoning — 

cottonseed  products,  symptoms,  precautions 1179  6-7 

stock,  danger  in  sprayed  alfalfa 1185  30 

Poisons,  use  against  household  pests,  precautions 1180|  ^^ 

Poplar,  yellow — 

growth  in  different  regions,  rate 1177  27 

spacing  in  forest  planting 1177  22 

Pork- 
canning  at  home,  directions  and  recipes 1186  2&-H 

ciuring,  directions  and  formulas 1186  IWS 

killing  and  curing,  economic  suggestions,  summary 1 186  37-^ 

pickling,  directions 1186  1> 

preparation  for  canning 1186  30-51 

roast,  canning  directions 1186  36-r 

smoking  and  storing 1186  23-3f 

Poet,  fence,  movable  form  in  Illinois 1181  11-1^ 

Posts,  meequite,  and  cord  wood,  protection  from  borers,  bulletin  by 

F.C.CrMghead  and  George  Hofer.... 1197  1-12 
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Potash —                                                                                                      Bulletin  No.  Page. 

caustic,  use  in  house  cleaning 1180  8 

use  as  fertilizer  to  control  cotton  rust 1187  25 

Potato- 
Brown  Beauty,  description  and  adaptation  to  various  sections..  1190  8 

Burbank,  description  and  adaptation  to  various  sections 1190  7 

Charles  Downing,  description  and  adaptation  to  various  sections  1190  8 

diseases,  nature  of  injury  and  control 1190  20 

Early  Ohio,  description  and  adaptation  to  various  sections 1190  6 

Green  Mountain,  description  ana  adaptation  to  various  sections.  1190  7 

Irish  Cobbler,  description  and  adaptation  to  various  sections. . .  1190  6 

McConnick,  description  and  adaptability  to  various  sections. . .  1190  8 

Peerless,  description  and  adaptation  to  various  sections 1190  8 

Perfect  Peachblow,  description  and  adaptation  to  various  sec- 
tions   1190  8 

production,  increase  desirable 1190  4 

Rural,  description  and  adaptation  to  various  sections 1190  7 

Spauldin^  No.  4,  description  and  adaptation  to  various  sections.  1190  7 

sprays,  directions  and  formulas 1190  22-23 

Triumph,  description  and  adaptation  to  various  sections 1190  6 

Potatoes— 

crop  periods,  and  practices  in  regard  to  late  crop 1190  16-19 

cultivation,  objects  and  methods 1190  18-20 

cutting  for  seed  and  care  of  cut  pieces 1190  13-15 

fertilizer,  choice  and  application 1190  9-11 

growing- 
directions,  bulletin  by  William  Stuart 1100  1-28 

soil  selection  and  preparation 1190  4-5 

harvesting,  grading,  and  storage 1190  23-26 

insects  and  eelworms,  control 1190  21-22 

planting  directions,  depth,  spacing,  and  time  of  plantii^ 1190  15-16 

substitute,  use  of  rice 1195  8-9 

varieties,  description,  charactenstics,  and  uses 11 90  6-8 

Potts,  C.  G.  and  F.  R.  Marshall,  bulletin  on  "Raising  sheep  on 

temporary  pastures'' 1181  1-18 

Powders,  absor)>ent,  use  in  house  cleaning 1180  9. 13 

Press,  cheese,  screw- type  and  home-made,  description 1191  14, 15 

Processing,  canned  porlc.... 1186  35 

Protein  feeds,  cost  per  ton 1179  7-8 

Pruning,  trees  in  surgery  work 1178  6-11 

Pudding,  rice,  recipes 1195  19-20 

Pumice,  used  in  house  cleaning 1180  9 

10-12, 
13-14 


Pumps,  types  for  alfalfa  spraying 1 185< 


7,8, 
11, 13, 16 


Rag-doU  germinator,  description  and  use 1176  15-18 

Rofnularia  areola,  cause  of  areolate  mildew  of  cotton ]  187 

Rape,  use  as  temporary  pastures  for  sheep 118l| 

Rations,  live-stock,  containing  cottonseed  products,  and  results 1179  8-18 

Rats- 
control  directions 1180  29 

susceptibility  to  avian  tuberculosis,  and  means  of  spread 1200  11 

Record  book,  farm  inventory,  description,  cost,  etc 11 82  4-7 

Rervrs,  Geo.  1.,  T.  R.  Chambkrlin,  and  K.  M.  Pack,  bulletin  on 

"Spraying  for  the  alfalfa  weevil*' 1185  1-20 

Reforestation,  farm  woods,  methods 1177  17-23 

Refrigeration,  spinach  in  transit 1189  6, 11-15 

Refrigerator  cars,  use  in  shipment  of  spinach 1189  1 1-12 

Refrigerators^  cleaning  directions 1180  22-23 

Rennet,  use  in  cheese  maMng,  directions 1191  6 

Rheumatism,  fowls.    See  Tuberculosis. 
Rice- 
boiled,  recipe  and  directions 1195  10-12 

cooldng,  methods  and  directions 1195  9-20 
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Rice — Continued.  Fannen* 

crop —  Bulletiii  No.        Fi^ 

importance,  distribution,  and  varietiee 1195  5-6 

of  United  States,  location  and  varieties  planted 1195  4-5 

food — 

use 1195  1-22 

value  and  defects  as  exclusive  diet 1195  7-5 

grades,  relation  to  food  value 1195  6-7 

importance  in  oriental  countries  and  uses 1195  3-4 

milling  for  food,  and  value  of  by-TOodixcts 1195  5-^ 

recipes,  soups,  stews,  cakes,  breEtos,  salads,  and  deserts 1195  12-20 

straw^  uses  m  Orient 1195  4 

substitute  for  potatoes 1195  8-9 

varieties,  descriptions 1195  5 

wild,  use  as  food 1195  21 

Ridley,  V.  W.,  bulletin  on  ''Handling  spinach  for  long-distance 

shipping" 1189  1-15 

Roacnes,  control  directions 1180  28 

Rocky  Mountain  States,  beet  leaf-beetle,  injury  to  beets 1193  3 

Rooms,  cleaning,  general  directions 1180  25-26 

Root  rot — 

com,  and  stalk  rot  and  ear  rot,  control,  bulletin  by  James  R. 

Holbert  and  Geoige  N .  Hoffer 1176  1-24 

Texas,  of  cotton,  description,  cause  and  control 1187  25-26 

Root-knot — 

cotton,  crops  immune  and  crops  susceptible 1187  11 

description,  cause  and  control. 1187  10-14 

Roots,  ginseng,  digging  and  drying 1184  11-12 

Rot- 
diseases,  corn,  control,  bulletin   by  James  R.  Holbert  and 

GeoigeN.  Bfoffer : 1176  1-24 

soft,  of  spinach,  causes  and  losses,  prevention 1189  9 

Rotations — 

{10-12  16 
19  32 

pasture  for  sheep,  advantages 1181'{  ^^jl 

Rots- 
corn,  symptoms  at  stages  of  growth 1176  6-0 

injury  to  trees,  causes  and  indicatdons 1177  15,16 

Rottenstone,  use  in  house  cleaning 1180  9, 18 

Rouge,  use  in  house  cleaning 1180  9, 17 

Rural  community  buildings,  organization,  bulletin  by  W.  C.  Nason. .  1192  1-42 
Rust- 
cotton,  description,  cause,  and  control 1187  23-26 

true,  cotton,  cause  and  description 1187  31 

Salads,  rice,  recipes 1195  18 

Salting,  cheese  curd 1191  13 

Saltpeter,  use  in  curing  pork,  importance 1186  16 

Sausage — 

canning  directions 1186    40-41,42 

making,  directions 1186  1&-22 

pure  pork,  recipe 1186  19 

smoked,  recipe 1186  19 

Score  card,  use  in  judging  mutton  sheep 1199  5 

Screenings,  rice,  food  value  and  uses 1195  7 

Seed- 
beds, ginseng,  directions  for  making 1184  7 

com — 

germination,  detection  of  disease 1176.  13-19 

selection  for  control  of  rot  diseases 1176  9-20 

shelling  and  grading 117^  19-20 

cotton — 

disease-free,  selection  for  disease  control 1187  15,19 

treatment  for  control  of  bacterial  blight 1187  19-20 

wilt  resistant,  securing 1187  7-8 
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Farmers' 
$eed — Continued.  Bulletin  No.       Page. 

germinatora,  types,  descriptionfl  and  uae 1176  14-19 

ginseng,  planting  and  care  of  beds 1184  7 

potato — 

disinfection  directions 1190  11-12 

need  of  high-grade  stock 1190  8-9 

quantity  per  acre 1190  12 

Seedlings,  hardwood,  procuring  for  forest  planting,  cost,  etc 1177  23 

Seeds — 

ginseng,  description  and  price - 1184  5-6 

tree,  quantity  per  acre,  various  species 1177  22-23 

Selling,  fruits  and  vegetables,  by  weight  versus  by  measure 1196  10-12 

Shading,  ginseng  plantations 1184  7-9 

Sheep — 

cuts  of  meat  for  market 1199  23 

farming,  specialized,  soils,  fencing,  and  labor  distribution 1181  15-16 

feeding  on  cottonseed  products,  rations,  and  results 1179  14, 18 

handling  in  judging,  directions 1199  7-18 

judging— 

bflletin  by  G.  H.  BedeU 1199  1-23 

systematic,  steps,  sun;e8tions,  etc 1199  8-10 

mutton,  score  card  for  judging,  directions  for  use 1199  5 

protection  from  dogs 1181  16 

raising — 

on  temporary  pastures,  bulletin  by  F.  R.  Marshall  and  C.  G. 

Potts 1181  1-18 

publications  of  Department,  list 1181  18 

f  4  9-10 

stomach  worms,  prevention  by  rotation  of  pastures 1181<  15  1 7' 

Sheets,  E.  W.,  and  A.  H.  Thompson,  bulletin  on  "Feeding  cotton- 
seed products  to  live  stock*' 1179  1-18 

Shellac,  use  on  tree  wounds,  directions,  and  care  of  brush,  etc.  1178  8, 10, 11 

Shipping,  spinach,  loading  on  cars,  directions 1189  6-7 

Shoes — 

drying,  oiling  and  greasing 1183  8-9 

repainng,  importance  and  economy 1183  7-8 

selection,  care,  and  waterproofing 1183  5-12 

soft-soled,  for  climbing  living  trees 1178  6,28 

Silver,  cleaning,  directions 1180  17-18 

Silverfish,  control  directions 1180  29 

Smoke,  liquid,  use  forbidden  on  inspected  meats 1186  25 

Smokehouse,  construction  and  use 1186  23 

Smoking,  cured  meat,  directions 1186  22-26 

Soap,  house-cleaning 1180  7-8 

Soda— 

arsenate,  use  against  ants,  directions 1180  27 

use  in  house  cleaning , 1180  8,13 

Sodium  fluorid,  use  in  control  of  roaches 1180  28 

SoO— 

conditions,  relation  to  com  rots 1176  20-23 

improvement  by  sheep  pasturing 1181  5,12 

potato,  requirements 1190  4-5 

preparation  for  potato  growing 1190  5 

Soldiers,  memorial  buildings,  State  laws 1192<  oi  04  30 

Sore-shin,  cotton^  description,  cause,  aiid  control 1187  25-26 

Soups,  rice,  recipes 1195  12-13 

South  Carolina,  Spartanburg  forest-insect  field  station 1188  9 

South  Dakota- 
Barnard  Community  Center,  oiganization  and  by-laws '.  1192  25-26 

laws  on  community  buildings v 1192  38 

South,  timber  losses  from  Southern  pine  beetle 1188  4,6-7,9 

Soy  beans,  use  as  temporary  pasture  for  sheep 118l|  '^  Ye 

Spareribs,  canning  directions 1186  38 
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Spiders,  enemies  of  beet  leaf  beetle 1193  $ 

Spinach — 

commercial  crop,  magnitude,  distribution,  and  varieties «  1189  S 

decay  in  transit,  prevention,  shipping  tests 1188  9-11 

growing,  location,  and  extent  of  conunercial  crop 1189  3 

handling  for  shipment,  long-distance,  bulletin  by  V.  W.  Ridley.  1189  1-15 

harvesting  methods 1189  S-6 

icing,  method  and  effect  on  keeping  quality 1189  6,11-15 

injury  by  beet  leaf  beetle 1193  4 

loading  on  cars  for  shipment 1189  6-7 

washing,  and  effect  on  keeping  quality 1189  6,10-11 

Splint  baskets,  sizes  recommended  by  the  Bureau  of  Markets 1196  16-1& 

'  *  Spotted  liver. ' '    See  Tuberculosis,  fowls. 

Spraying- 
alfalfa  for  weevil  control,  bulletin  by  Geo.  I.  Reeves,  T.  R. 

Chamberlin,  and  K.  M.  Pack 1185  l-2a 

equipment  for  alfalfa,  capacity  and  description  of  parts 1185  ^20 

potato,  directions  for  formulas  and  number  of  sprayings 1190  21,22-23 

Sprouts,  hardwood  trees,  reproduction  method,  management 1177  l^W 

Spruce — 

red,  growth  in  different  regions,  rate 1177  27 

spacing  in  forest  planting,  and  seed  quantity  per  acre 1177  2t 

Spurs,  climbing,  injuries  to  trees 1178  5-6,26 

Stalk  rot,  com,  root-rot.  and  ear-rot  control,  bulletin  by  James  R. 

Holbert  and  George  N .  Hoffer 1 176  1-24 

Standards — 

Bureau,  enforcement  of  Standard  Barrel  Act 1196  7 

containers  for  fruits  and  vegetables,  bulletin  by  E.  P.  Downing  1196  1-34 

Stave  baskets,  sizes  reconmiended  by  the  Bureau  of  Markets 1196  16 

Steel,  cleaning  directions 1180  W 

Steers,  feeding  cottonseed  products,  rations,  and  results 1179  10, 15-16 

(  8—11 

Sterilizing,  tree  wounds 1178<  j.  ^^ 

Stock,  youn^,  feeding  on  cottonseed  products,  precautions. 1179  1^ 

See  oho  Live  stock. 

Stockbbroer,  W.  W.,  bulletin  on  ''Ginseng  culture " 1184  1-15 

Stomach  worms,  sheep,  prevention  by  rotation  of  pastures 118l|  'jc  y^ 

Storage — 

household  facilities 1180  24-25- 

potatoes 1190  25-2d 

Storing  smoked  meat,  directions 1186  25-26 

Storm  sash,  use  in  reducing  window  drafts 1194  14 

Stoves — 

cleaning  directions 1180  23-24 

home  heating,  regulation  and  operation 1194  6-13 

Straw,  rice,  uses  in  Orient 1196  4 

Strychnine,  use  in  control  of  rats  and  mice 1180  29 

Stuart.  William,  bulletin  on  **How  to  grow  an  acre  of  potatoes" . .  1190  1-SS 

Sulphur,  fumigation,  for  control  of  household  pests 1180  27 

Sulphuric  acid,  use  in  treatment  of  cotton  seed,  directions 1187  20 

Sumac,  value  in  tanning  bookbinding  leather 1183  1§ 

Surgery — 

tree,  bulletin  by  J.  Franklin  Collins 1178  1-32 

work  on  trees,  details  and  instructions 1178  6-^ 

Swarm,  control  in  bees,  bulletin  by  George  S.  Demuth 1198  H" 

Swarming — 

artificial,  control  by  bee  keeper 1198  31, 34-43 

late,  prevention 1198  ^ 

Swarms — 

bee,  hiving  directions 1198  23-S 

control,  object 1198  '" 
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Tamarack,  growth  in  different  regions,  rate 1177  27 

Tapeworm,  nodulee  in  chickens,  distinction  from  tuberculosis 1200  8 

Teeth,  sheep,  indications  of  age 1199  18-22 

Tenderloin,  pork,  canning  directions 1186  38 

Tennessee,  lawB  on  community  buildings 1192  33 

Testing,  fowls  for  tuberculosis 1200  9 

Texas,  spinach  growing  and  car-lot  shipments 1189  3 

Thermometer,  wet-bulb ,  use  in  detemuning  moisture 1194  23 

Thinning,  trees  in  farm  woods  for  improvement 1177  7-9 

Thompson,  E.  H.,  and  E.  W.  Sheets,  bulletin  on  **  Feeding  cotton- 
seed products  to  live  stock" 1179  1-18 

Tickle  grass,  burning  for  control  of  beet  leaf  beetle 1193  8 

TiLLOTsoN,  C.  R.,  bulletin  on  *'The  care  and  improvement  of  the 

farm  woods" 1177  1-27 

Timber- 
growth  per  year,  value  in  farm  woods 1177  13 

pi  ne,  Southern  States,  destruction  by  beetles 1188  4,6-7,9 

Timberland.    See  Woodland. 

Tin,  cleaning  directions 1180  20 

Tomatoes,  crates,  types  used  in  different  localities 1196  33-34 

Tongue,  pork,  canning  directions 1186  39 

Tools- 
farm,  listing  for  inventory 1182    16-17, 21 

tree  surgery 1178|  ^^^^^  22 

Traps,  leaf-beetles 1193  '  8 

Tree— 

surgery,  bulletin  by  J.  Franklin  Collins 1178  •    1-32 

trunk,  technical  description  of  parts 1178  4-5 

wounds,  danger  from  neglect 1178  3-4 

Trees- 
cavity  work,  details 1178  11-25 

cutting  for  improvement  of  stand,  directions 1177  6-10 

diseases,  care,  etc . ,  publications  of  Department,  list 1178  31-32 

r  3—4  5 

examination  for  defects  needing  surgical  treatment 1178<  gg  29 

forest — 

growth  of  various  species  in  different  regions,  table 1177  24-27 

stand  required  of  various  diameters 1177  5 

growth  in  diameter  of  various  species 1177  6 

injuries  in  repair  work,  precautions 1178  5-6 

planting  in  farm  woods,  location,  species,  and  spacing 1177  20-22 

protection  of  young  growth  in  woods 1177  17 

pruning  directions 1178  6-11 

repair  work,  principles 1178  5 

repairing,  when  desirable 1178  27 

reproduction — 

methods  for  farm  woods 1177  17-23 

natural,  securing  by  improvement  cuttings 1177  18 

scars,  persistence 1178  28 

seed,  quantity  per  acre,  various  species 1 177  22-23 

shade,  value  to  homes 1178  4 

8iu^r\'  work — 

commercial,  and  eu^eetions  for  contract 1 178  28-29 

details  and  instructions 1178  (i-25 

Tuber  moth,  potato,  control 1190  21 

Tubercles,  avian,  characteristics 1200  8, 9 

Tuberculin,  test  for  tuberculosis  in  fowls 1200  9 

Tuberculosis,  fowls — 

bulletin  by  Bernard  A.  Gallagher 1200  l-ll 

symptoms,'  post-mortem  appearances  and  testa 1 200  5-9 

Tumors,  fowls,  nature  and  distinction  from  tul  erculosis 1200  8 

Turpentine,  use  in  house  cleaning,  and  precautions 1180  8,13 
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Uredo  gossypiif  CAUBeot  true  TUBtoicotUm 1187  31 

Utensils,  cleaning  directions 1180  IS 

Vacuum  cleaners,  description,  care,  and  use 1180  7,11,26 

Varnish,  use  on  tree  wounds,  directions 1178  10 

Vaseline,  use  on  leather  bags  and  bookbinding 1183  18 

Vat,  cheese,  description  and  use 1191  5 

Vegetables — 

containers  for,  standard,  and  for  fruits,  bulletin  by  E.  P.  Down- 
ing   1196  1-34 

cooking  with  rice,  recipes 1195  15-16 

selling  by  weight  versus  measure 1196  10-12 

5€€  ofeo  Asparagus;  Beets;  Celery;  Potatoes;  Spinach;  Tomatoes. 
Veftch,  F.  p.,  II.  P.  HoLMAN,  and  R.  W.  Frey,  bulletin  on  '*The 

care  of  leather" 1183  1-18 

Ventilation — 

bee  hives,  necessity 1198  9-10 

requirements,  and  methods  for  homes 1194  26-^ 

Vermont,  laws  on  community  buildings 1192  38 

Virginia,  spinach  growing  and  car-lot  shipments 1180  3 

Vitamines,  sources  in  foods  and  deficiency  in  polished  rice 1195  7-8 

Walls,  cleaning  directions 1180  11-12 

Washington,  laws  on  community  buildings 1192  38 

Waste,  wood,  in  thinning  trees,  utilization  and  value 1177  9 

Waterbugs,  control  directions 1180  2S 

Waterproofing — 

bo6ts  ana  shoes,  directions  and  formulas 1183  9-12 

tree  wounds 1178|  ^^^5^^ 

Wax- 
floor,  formulas  and  use 1180  9,  IS 

grafting,  use  in  waterproofing  tree  wounds 1178  9,11 

Weather  stripping,  windows  and  doors 1194  14-17 

Weeds,  burmng  for  control  of  beet  leaf-beetle 1193  S 

Weevil,  alfalfa,  spraying  for  control,  bulletin  \ty  Geo.  I.  Reevee, 

T.  R.  Chamberlin,  and  K.  M.  Pack 1185  1-30 

Weights,  bushel,  farm  products 1182  30 

Wheat- 
scab,  caused  by  infection  from  diseased  com 1176  5 

use  as  temporary  pasture  for  sheep 118l|  '14^ 

Whejf,  removal  from  cheese  curd 1191  11-13 

Whiting,  use  in  house  cleaning 1180  9, 17, 19 

"  Wig^vam, "  method  of  piling  wood,  use  against  borers 1197  10-12 

Wilt,  cotton,  description,  cause  and  control 1187  3-9 

Wilt-resistance,  cotton  varieties  originated  by  breeding 1187  5-7 

Windows — 

air  leakage,  control  methods,  relation  to  heating  houses 1194  13-19 

cleaning  directions 1180  16 

Wisconsin — 

Community  buildings,  cost  and  details 1192  8,9,16 

law  on  Community  Centers  and  buildings 1192|  '  ^^* 

Wood— 

surfaces,  cleaning  directions 1180  12-M 

waste  in  thinning  trees,  utilization  and  value 1 177  9 

Woodland — 

care  and  improvement,  bulletin  by  C.  R.  Tillotson 1177  1-27 

cuttings  for  improvement,  directions 1176  6-10 

pasturing 1176  10-14 

Woodlands — 

essentials  of  good  crops,  stand  and  species 1177  4-^ 

protection  from  animals,  fire,  insects,  and  diseases 1 177  10-16 

types  and  handling,  methods 1177  4 
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Wooda,  farm,  care  and  improvement,  bulletin  by  C.  R.  Tilloteon. . .  1177  1-27 
See  aUo  Woodland. 

Wool,  steel,  use  in  house  cleaning 1180  9, 19 

Wounds,  tree — 

danger  of  neglect 1178  3-4 

sterilizing  and  waterproofing 1178  8-11 

Zinc — 

arsenite,  use  in  spraying  alfalfa 1185  19 

cleaning  directions 1180  20 

Zizania  a^[uatica,  ixae  sta  food 1195  21 

o 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


